
FACILITY DISPOSITION WORKING GROUP 
NOTE 

(April 30,1997) 

The April, 1997 draft of the Decommissioning Operations Plan @OP) for the 779 Cluster 
is attached for your review and comment. Please use the Review Comment Sheets included 
with the DOP for comments. An electronic version of the comment sheet is also available 
for those with access to provide their comments electronically. The electronic version is on 
Barbara Erbacher’s apple share in Building 130. For those providing hard copy’s of the 
comments, the hard copy comments should be faxed to John Whiting (303) 9663090. 

This draft DOP is a rewrite of the January 6,1997 draft document and incorporates the 
comments received from that draft as best as possible given their wide diversity. It is 
requested that you provide a complete review of this draft to be sure it satisfactorily 
dispositions previous comments or reflects decisions of the working group as agreed upon 
direction. 

Please provide your written comments by May 15,1997. 
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April 28, 1997 

John Whiting 
Kaiser-Hill Company, LLC 
Building 130 

SUBMITTAL OF THE REVISED 779 CLUSTER DECOMMISSIONING PROJECT’S 
DECOMMISSIONING OPERATIONS PLAN (DOP) - CLG-070-97 

Action: No response is required. 

The purpose of this correspondence is to forward 30 copies of the subject DOP. 

The enclosed DOP has been revised from the last version dated January 6 ,  1997. This 
DOP includes resolutions to the comments received on the previous version. We have 
not been able to get with all the commentors to review how their comments were being 
dispositioned, but we will do this over the next couple of weeks. 

Please forward the DOP to the appropriate personnel. 

RESPONSE REQUIREMENTS 
No remonse if required. If vou have any questions, please contact Mark Hickman at ~. 
Extension 71 45. ’ 

t n 

C. L. “Vern” Guthrie, Acting Vice President 
Engineering/Construction/ Decommissioning 

MEH:dlu 
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FROM: M. E. Hickman, Project Management, T130F, X7145 

SUBJECT: REVISED 779 CLUSTER DECOMMISSIONING OPERATIONS PLAN (DOP) 
MEH-005-97 

Action: Return Comments by May 15, 1997 

PURPOSE 
The purpose of this memorandum is to forward a copy of the subject DOP for your review and 
comments. 

DISCUSSION 
The enclosed DOP has been revised to disposition all the comments received to date. The final 
version of the DOP will be issued on May 20, 1997. The DOP has been sent to DOE for their 
concurrent approval. 

RESPONSE REQUIREMENTS 
Please forward any comments to Mark Hickman at T13OF or fax to Extension 521 5 on or before 
May 15,1997. 
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1.0 INTRODUCTION AND SCOPE 

1.1 INTRODUCTION 

On July 19,1996 th? Rocky Flats Clean-up Agreement (RFCA) was signed by the Department 
of Energy (DOE), Colorado Department of Public Health and the Environment.(CDPHE) and the 
Environmental Protection Agency (EPA). RFCA is the document which will govern the clean-up 
and decommissioning of the Rocky Flats Environmental Technology Site (RFETS) facilities. The 
clean-up actions will be completed as Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) non-time critical removal actions. In compliance with RFCA, DOE has 
developed a Decommissioning Program Plan (DPP) which outlines how the RFETS 
decommissioning activities will be managed and controlled. RFCA also requires that a 
Decommissioning Operations Plan (DOP) be developed for the most hazardous facilities at 
RFETS. . As the integrating contractor at RFETS, Kaiser-Hill Company, L. L. C. (Kaiser-Hill) has 
developed a Decommissioning Program- ~ ~ ~ ~ ~ g e n ? e n r : : P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ . ~ ~ ~ l ~ ~ h o w . . t ~  RFETS 
decommissioning program will be implemented and monitored. 

RFCA identifies seven facilities which will require a DOP and states that other facilities may 
require a DOP. The necessity for a DOP is based on the hazards identified in the facilities' 
Reconnaissance Level Characterization Report (RLCR) and as negotiated with the Lead 
Regulatory Agency (LRA). The 779 Cluster (identified on Figure 1.2) is not one of the seven 
facilities identified in RFCA to have a DOP, but because the 779 Cluster is the first plutonium 
operations building to be decommissioned it was chosen for the first DOP. The 779 Cluster DOP 
will be used to define the detail required in a DOP, how the DOP should be structured and how 
the DOP will be used during the decommissioning implementation. This document is the DOP for 
the 779 Cluster. The hierarchy of decommissioning documents to be used in completing the 779 
Cluster decommissioning are identified on Figure 1.3 of this document. A complete discussion of 
the interrelationship of these documents is contained in the DPP. 

Prior to start of the decommissioning activities, the 779 Cluster facilities go through a deactivation 
process as described in RFCA, DPP, DPMP and the 779 Cluster Deactivation Plan. The 
deactivation process removes many of the higher risk hazards such as: 

: 

0 Consolidation and removal of attractive amounts of special nuclear materials (SNM) as 
part of the SNM Consolidation Program. 

0 Removal of excess chemicals. 

0 Identification, sampling and draining of fluids as part of the Idle Equipment Program. 

0 Closure of Resource Conservation and Recovery Act (RCRA) permitted storage areas. 

Thz conditicn of the 779 Cluster facilities at the end of deactivation and start of decommissioning- 
is defined on an area (room-by-room) basis. This detaiied description (Deactivation End Points) 
of each area is contained in the 779 Cluster Deactivation Plan. The Decommissioning Work Area 
Descriptions in Section 3.1.2 of this document are from a walkdown of the facilities, information 
obtained for the RLCR, and actions completed or to be completed during deactivation to achieve 
the identified Deactivation End Points. 

-- * 

The 779 Cluster Decommissioning Project is to be completed over a 3 year period with a cost of 
approximately 8 million (unburdened) dollars. 

April 25, 1997 DOP-1 



1.2 

The following provides a brief discussion of the DOP structure, content, and scope. 

Section 1 .O proviGes an introduction to the governing documents for decommissioning at RFETS 
and a summary of Building 779 history facility layout and operations. Detailed information on the 
various room/areas associated with the 779 Cluster are presented in Appendix A. 

Section 2.0 identifies the organizational structure, responsibilities and lines of communication 
which will be used to complete the 779 Cluster decommissioning activities. 

SCOPE .QF THE 779 CLUSTER DECOMMISSIONING OPERATIONS PLAN 

Section 3.0 presents a description of the areas to be decommissioned and of the planned 
decontamination/decommissioning activities. First, Section 3.0 provides a description of the 
Research and Development (R&D) processes and associated equipment which are in Building 
779 and some of the major hazards which will be mnsid~recCduringthe work planning process. 
Second, a more detailed description of the work areas is provided to establish the base scope 
and magnitude of the decommissioning effort. 

Finally a description on how decommissioning work packages will be developed, the types of 
decontamination techniques to be used (Appendix B), and the control mechanisms built into the 
process which will ensure protection of the workers, public and environment. Section 3.0 is the 
initial engineering assessment. 

Section 4.0 describes the facility characterization phases which will be completed during 
decommissioning and the hazards identified within the 779 Cluster. The characterization 
information is required to properly plan the decommissioning activities. A summary of the 
Reconnaissance Level Characterization phase information is provided in Appendix C. Appendix 
C, in a summary fashion, demonstrates how characterization information will be used to assess a 
specific room/work area hazard during work package preparation. 

Section 5.0 states how the facility release criteria is determined. The 779 Cluster buildings must 
be decontaminated and surveyed to demonstrate the building surfaces are below the release 
criteria prior to being dismantled. 

Section 6.0 is a discussion of how the nuclear safety operational controls shift from the Building 
779 Safety Analysis Report (SAR) to the Basis of Interim Operation (BIO) during 779 Cluster 
Decontamination and Decommissioning (D&D). 

Section 7.0 identifies the documents and controls which will be used throughout the 
decommissioning process, in conjunction with the work packages to ensure worker health and 
safety during decommissioning operations. It also defines how workers will be properly trained to 
accomplish their assigned tasks. Section 7.0 contains the initial project hazard assessment. 

Section 8.0 introduces the types and volumes of wastes which the project expects to generate, 
and how the waste will be managed when it is generated. 

Section 9.0 describes the CERCLA process which governs the project controls and execution. 
This section states the specific regulations and statutes which are applicable or appropriate and 
relevant to the project. 

Section 10.0 establishes the quality controls and management attributes which will be 
implemented during the decommissioning process. 

Section 11 .O provides an overview of the security requirements for the 779 Cluster. 

April 28, 1997 DOP-2 



Section 12.0 give-s an overview of the project’s schedule development and describes tiow the 
estimated project costs were obtained. Section 12.0 identifies the method of the cost assessment 
completed for this project. 

Appendix A established a baseline knowledge of the 779 Cluster facilities and systems. ’ 

Appendix B is an overview of decontamination techniques which may be used during the 779 
Cluster decommissioning. 

Appendix C cross references the characterization information to the type of work which will be 
completed in each area. 

1.2.1 Building 779 

Building 779 was originally constrwtz&lb:l965, with additions in 1968 and 1973. The additions - 1 -  T .  

are referred to as Building 779-A, and Building 779-B. Since all three buildings are physically 
connected, and share resources and mission, any reference to Building 779 should be understood 
to include all three buildings. 

The first addition to Building 779 was completed in 1968. The addition added office space, 
laboratory area dedicated to pyrochemical technology, hydride operations, physical 
metallography, joining technology, and the necessary heating, ventilation, and air conditioning 
(HVAC) equipment to supplement the existing HVAC system. The 1968 addition is a single 
story facility attached to the north end of Building 779. 

The second addition to Building 779 was made in 1973. The addition is a two-story facility added 
to the south side of the original Building 779. Although both additions are architecturally and 
structurally different from the original Building 779, they are functionally tied to the original building. 

Building 779 was used as a R&D center. Building 779 contained process equipment which could 
mimic some of the production facilities mission and laboratory equipment to conduct material and 
environmental testing. 

A more detailed description of Building 779’s capabilities and structural layout is contained in 
Appendix A. 

1.2.2 Building 779 Support Facilities 

The Building 779 Support facilities are identified on Figure 1.2 and described below. 

Along with the two building additions, two filter plenum buildings were constructed after Building 
779 was completed. Building 729 was constructed in 1971, and contains as a filter plenum and 
an emergency electrical power generator. Building 729 is connected to Building 379 via a second 
story bridge. Building-729 hasdimensions of 72 ft. x 38 ft. and is located immediately south of 
Building 779. Building 782 was constructed in 1973, and serves as the second filter plenum for 
Building 779. Building 782 covers 60 feet x 99 feet and is located east of Building 779. The 
emergency generator for Building 782 was located in the separate Building 727, located north of 
Building 782. 

The following buildings are located adjacent to each other, north-east of Building 779, and north of 
Building 727 (see Figure 1.2): 

Building 783 - Cooling Tower Pump House 
Building 784 - Cooling Tower 
Building 785 - Cooling Tower 
Building 786 - Cooling Tower West Chiller 

April 28, 1997 
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Building 779 Cluster 

* 

783 rl 

1 
- 

_. . 
727 
729 
779 Research and Development Center. 
780 PainVStorage Facility. 
780A Metal Storage Facility. 
7808 Gas Bottle Storage Facility. 
782 
783 
784 
785 
786 
787 

Emergency diesel generator facility serving Building 779. 
Facility containing filter plenums and emergency diesel generator. 

Filter Plenum Exhaust Enclosure For Building 779 Exhaust. 
Building 779 Cooling Tower Pump House. 
Building 779 Cooling Tower Support Facillty (A, B, C, D). 
Building 779 Cooling Tower Support Facillty. 
Building 779 Cooling Tower West Chiller. 
Building 779 Cooling Tower East Chiller (A, B, C, D). 

S 

780 7808 

Ahnex Addition 
779-A 

Building 779 
I 

I 
I 

I 

Vault Addition 779-8 

1 729 

727 

0 787 

785 

0 784 

782 

Figure 1-2 
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Building 787 - Cooling Tower East Chiller 
Building 780 - P&ht/Storage Facility 
Building 780-A - Metal Storage Facility 
Building 780-8 - Gas Bottle Storage Facility 

1.2.3 Facilities Descriptions 

A thorough description of the 779 Cluster work areas is provided in Section 3.1 and Appendix A. 

2.0 

2.1 ORGANIZATION 

779 DECOMMISSIONING ORGANIZATION AND RESPONSIBILITIES 

The 779 Cluster Decommissioning activities will be controlled within a Rocky Mountain 
.----GV-~- 1 .  . ._ ..?..? .... -: . y-Remediation Services, L. L. C. (RMRS) project organization with Kaise~LHil~.integT~tia~an-~.iDOE.:- ?..A::: 

Figure 2.1. The pe.rsonnel assigned to the various positions discussed in this section are 
matrixed from their respective support organization to work within the project organization. The 
matrixed individuals maybe assigned part time or full time depending on the requirements of the 
project. The project personnel report to the Project Manager for all project related matters. If 
technical issues can not be resolved within the project organization, additional assistance will be 
requested from support organization(s). 

2.1.1 Project Manager (PM) 

The Building 779 Cluster Decommissioning PM reports to the Engineering/Construction/Decommissioning 
(E/C/D) Manager and is responsible for overall management of the project. To carry out this function the 
Project Manager is responsible for and has the authority for the development, execution, supervision, 
coordination and integration of all aspects of the decommissioning project’s planning, staffing, 
management and operations activities. All project aspects will be completed under his direction or 
designated individual. 

.. .: . . 
.. ,... _... . oversight. The planned RMRS organization structure, which is subject to change; is. illustrated in 

Typical decommissioning activities which will be managed within the project include the following: 

0 Establishing a decommissioning training requirements matrix and identifying responsibilities 

Establishing/verifying industrial and radiological safety plans and controls are in place to 

to ensure project personnel are properly trained. 

support the projects activities. 
0 

0 Verify project support is available to ensure project activities are completed in accordance 
with applicable quality assurance requirements. 

r i  - 0  Establish a mechanism to have periodic quality assessments of the projects records and 
activities. 

0 Establishing a cost control program which will adequately collect project costs to ensure 

Verify/establish interface with Waste Management organization to ensure the project is 

proper fiscal management of the project. 

supported, so that, the projects’ waste is properly inspected, packaged, assayed, stored 
and available for off site shipment. 

Delegate responsibilities for achieving specific technical criteria, completing required 

0 

0 Direct the project team to implement the execution of project planning and field activities. 
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reviews, and other related activities to project personnel. With the assistance of project 
team members, establish the detailed scope and sequence of work. 

schedule. 

Take appropriate action to minimize cost and schedule variances. 

0 With the assistance of applicable project team members, develop the project,budget and 

0 Establishherify .mechanism to obtain reports for analyzjng project costs and schedule. ., 

0 Maintain chronological record of the project's history. 

The PM is also the Facilities/Building Manager as assigned responsibilities in the RFETS 

Work with the Regulatory Compliance Engineer to ensure all project activities are 

0 

Conduct of Operations Manual (COOP). 

completed within the requirements of applicable r*qOlat'ions:-'-' ' --.' . .'- 

2.1.2 Radiation Protection and Occupational Safety Officer (RPOSO) 

The RPOSO repork'to the Building 779 Cluster Decommissioning PM for priorities of day to day 
project related activities. The RPOSO has responsibility for facility characterization, 
implementation of the RFETS Radiological Control Manual and final survey development and 
implementation. .The RPOSO will maintain a direct reporting relationship to the RMRS Health 
and Safety Manager and the Kaiser-Hill Radiation Protection Manager for ensuring Project 
activities are compliant with applicable health and safety regulations and requirements. This duel ' 
reporting relationship will allow independence of perceived project pressures due to schedule and 
funding demands. 

The RPOSO responsibilities include: 

0 

' 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

Monitoringheview of building and project safety criteria to ensure activities are being 
completed within the correct authorization basis. 

Ensure an effective radiation protection program is implemented as required by the RFETS 
Radiological Control Manual and associated implementing procedures. 

Complbte As Low As Reasonably Achievable (ALARA) reviews with assistance of 
project Radiological Engineers. 

Ensure Occupational Safety and Health Act (OSHA) requirements are factored into project 
work packages. 

Coordinate activities and priorities of Radiological Engineers and Radiation Control 
Technicians (RCT). 

Ensure adequate preparation and review of radiation work permits. 

Coordinate the completion of routine building radiation surveys and project related 
surveys and characterizations. 

Assist in developing project completion survey requirements to ensure compliance with 
established project endpoint criteria. 

MaintaidManage and verify quality of all radiological data. 

Coordinate completion of project completion surveys. 
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0 W,ork with the Regulatory Compliance Engineer to ensure all project activities are 
co m p I e te d w  i t h i n the re q u i rem en t s of a p p I i ca b I e reg u I a t i o n s . 

2.1.3 Decommissioning Construction Management Superintendent 

The Decommissioning Construction Management Superintendent reports to the PM and is 
responsible for managing the decommissioning team, (labor and supervision) in completing the 
decommissioning activities which include the decontamination of surfaces, structures, materials, 
and equipment, the decommissioning activities of any sub-contract work, the movement, 
packaging and storage of wastes on-site; the monitoring of performed work against plan and for 
maintaining time records of the operating staff. The Decommissioning Construction Management 
Superintendent is also responsible for ensuring that activities are performed in accordance with 
applicable Integrated Work Control Program (IWCP) procedures, including tasks plans, radiation 
work permits, and safety requirements. 

~- Specific responsibilities of the Decommissioning Construction Management SUp'erintendent are: 

0 Review of project scoping and engineering design documents (Le., EOs, HASP, IWCPs, 

Review and approval of pre-evolution requirements including Activity Hazard Analysis 

Characterization Records); 

(AHA), Radiological Work Permits (RWPs) training.documentation, sub-contractor planned 
activities. 

0 

0 Compliance with Conduct of Operations during field operations. 

Acquire and manage craft labor for decommissioning, decontamination, and waste handling 0 

activities. 

0 Manage the day-to-day activities of subcontract personnel. 

0 Maintaining daily log book. 

0 Reviewing out of tolerance documentation. 

0 Ensuring personnel maintain required training certification 

Conducting daily/weekly project status and training meetings. 0 

0 Completing occurrence notifications. 

0 Providing support for development of compliance documentation and project close-out. 

0 Work with the Regulatory Compliance Engineer to ensure.all-projectactivities are 
completed within the requirements of applicable regulations. 

2.1.4 Project Administrator 

The Project Administrator reports to the PM. The Project Administrator is responsible for 
establishing and maintaining the project files which will include all documentation relating to the 
project. The Project Administrator will also provide clerical and secretarial help to the project 
manager. The Project Administrator will provide a copy of all project documents to the 
Administrative Record for distribution. 
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2.1.5 Project Cost and Schedule 

The Project Cost and Schedule Lead reports to the PM and is responsible for establishing, 
maintainiiig, and reporting project cost an6 performance utilizing the computerized Primavera 
system. The project cost and schedule Lead is responsible for generating status reports and 
schedules as requested by the PM. 

.- 

2.1.6 Quality Assurance (QA) Engineer 

The QA Engineer codrdinates and initiates Corrective Action Reports, Quality Conditions Reports 
and Non-Conference Reports, and assists other project personnel in the same. The QA Engineer 
receives direction from the PM regarding project priorities. QA Engineer reports to and receives 
technical direction from the QA Manager. The QA Manager reports to the Environment, Safety, 
Health, and Quality (ESH&Q) Manager. 

- .  2.1.7 Project Engineer (PE) 

The PE is responsible for completing engineering activities supporting the decommissioning’ 
project. The PE is responsible for complying with Engineering Department Procedures applicable 
to the project scope of work. He/she receives daily project direction from the PM and reports to 
the Engineering Manager for technical overview. 

Responsibilities include the following: 

e 

e 

e 

e 

e 

e 

e 

Developing, reviewing, and approving reports and studies for technical quality. 

Developing, reviewing, and approving project specifications and material requisitions. 

Approval disposition of non-conformance reports. 

Writing and approving design changes (Field Change RequestdField Change Notices, 
FCWFCN) required during the decommissioning project. 

Exercises operational supervision over the engineers of all disciplines assigned to the 
project or in support of the project. 

Directing and coordinating engineering activities for the project. 

Assistance in establishing the detailed project scope, work plans and procedures. 

Developing, reviewing and approving engineering orders (EOs) and IWCP work 
packages. 

Reviewing engineering and I M P  work packages to ensure they are in conformance with 
applicable administrative requirements. 

Compilation of BOM and oversight of Procurement activities. 

Work with the Regulatory Compliance Engineer to ensure all project activities are 
completed within the requirements of applicable regulations. 

2.1.8 Decommissioning Operations Superintendent 

The Decommissioning Operation Superintendent reports to the PM and is responsible for: 

e Scheduling all surveillance and RCRA inspections. 
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0 Completinij any operations surveillance or requirement inspections. 

Coordinating any building maintenance with decommissioning activities, 0 

0 Coordinating deactivation activities with decommissioning activities. 

e Coordinating Non-Destructive Assay analysis with other building activities. 

Coordinating special nuclear material consolidation activities with other building activities. 

Coordinate and maintain all shift manager responsibilities. 

Maintain lock out/tag out log. 

0 

e 

0 

e Ensure compliance with Conduct of Operations requirements. 

Work with the Regulatory Compliance Engineer to ensure all project activities are 
completed within the requirements of applicable regulations. 

2.1.9 Regulatory Compliance Engineer 

The Regulatory Compliance Engineer reports to the PM and is responsible (working with the PM) 
to ensure the project activities are conducted in a manner to maintain compliance with applicable 
environmental and regulatory requirements as identified in RFCA and Section 8.0 of this 
document. The Regulatory Compliance Engineer will review IWCPs and change work processes 
as necessary to ensure the projected work is completed within existing permit requirements or he 
will have the permits issued/ modified to include the proposed work. The Regulatory Compliance 
Engineer is the PM’s primary interface with state and federal regulations. The Regulating 
Compliance Engineer will track all regulatory commitments and coordinate their completion. 

3.0 AREA DESCRIPTIONS AND PLANNED ACTIVITIES 

3.1 AREA DESCRIPTIONS 

The information provided in this section gives a brief description of the processes which were 
performed in Building 779 and establishes the current condition within each of the work areas by 
providing an area by area description. The room descriptions and characterization information 
(Section 3.1.2 and Appendix C) is used during the work package development discussed in 
Section 3.2. 

3.1.1 

This section describes the research, development, and support operations which were conducted 
in Building 779. This information is provided as an overview of the types of processes, 
equipment, and hazards that may be encountered during building decommissioning. The 
information provided in this section is historical information. None of these processes are currently 
being completed in Building 779. The description of previous Building 779 operations are 
separated into five basic categories: 

1. Process Chemistry Technology 

2. Physical Metallurgy 

3. Machining and Gauging 

History of Processes Conducted in Building 779 
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4. Joining Te-chnology .- 

5. Hydriding Operations 

3.1.1.1 Process Chemistry Technology 

The chemistry laboratories in Building 779 were engaged in production process development, 
stockpile reliability testing, and methods development for recovering, separating, and purifying 
actinides from waste streams and residues. Some research activities and operations were 
performed on a continuous basis in production-scale facilities. Other activities were short-term 
and were performed on a laboratory scale using more highly specialized equipment. 

3.1.1.1.2 Ion Exchange Technology 

Ion exchange resins were tested-for the purification and separation of plutonium from other 
actinides. 

3.1.1.1.3 Plutonium Precipitation Technology 

The plutonium peroxide precipitation and calcination process was simulated on a laboratory scale. 
The process converted plutonium solutions to a plutonium peroxide precipitate. The precipitate 
was then calcined to a plutonium oxide powder. 

3.1.1.1.4 Thermodynamics Studies 

Thermodynamics studies of nuclear materials were conducted on a laboratory scale. Experiments 
involved measurement of chemical energy changes associated with certain chemical reactions, as 
well as the determination of heat capacities and enthalpies of materials, some of which were 
radioactive. 

Solvent extractants were tested for the separation and removal of actinides from acid and salt 
wastes. Aqueous and organic wastes were transferred to Waste Operations for disposal. 
Solvent extraction involved contacting aqueous and organic phases in small vials. 

3.1.1.1.5 Thermogravimetric Analysis 

Equipment is in place which was used for characterizing solids and their interactions and reactions 
with solids and vapors at sub-atmospheric pressure and at subzero, ambient, and high 
temperature. These capabilities used vacuum microbalances, differential thermal analysis, and 
Thermogravimetric equipment. Radioactive, nonradioactive, and air sensitive materials were 
studied. Sample sizes were generally less than 5 grams. 

3.1.1.1.6 Surface Studies 

Methods used to study the surface of solid samples included auger electron spectroscopy, low 
energy electron diffraction, electron spectroscopy for chemical analysis, and ellipsometry. Both 
radioactive and nonradioactive materials were examined. 

3.1.1.1.7 Radiation Effects on Materials 

Effects of radiation on various solids, liquids, and gases were evaluated, using gamma, beta, and 
alpha irradiation sources. These studies determined the radiation stability of materials. 

I 
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3.1.1.1.8 Compatibility Studies 
.- 

Compatibility and chemical studies were performed with plutonium and uranium samples. 
Equipment used in these tests included pressure volume--temperature systems, dynamic gas 
analyses systems, and high vacuum-, gas, and acid-handling systems. The laboratory per- 
formed kinetic tests and, using gravimetric methods, tests for corrosion. These sometimes 
involved chemical reagents not normally used in other operations in the building. 

3.1.1.1.9 Product Testing and Surveillance 

Product testing included process development research, production support experimentation, and 
stockpile reliability evaluations. These processes, typically, involved coupon-size samples 
used for determining reactivity and reaction mechanisms. 

Production support experimeptation was typified by testing of materials proposed for production 
use. Each material was tested for compatibility with other production materials before it was 
approved for use. 

Plutonium products were tested under a variety of field-simulated conditions of temperature, 
pressure, and chemical environment. This area of work included short-term operational cycle 
experiments, as well as accelerated aging studies and subzero temperature shelf-life testing, 

' 

. 

3.1.1.1.10 Evaporative Separation 

A high-temperature furnace was used to develop methods for distillation of salts and volatile 
metals from plutonium and americium alloys and residues. Volatile metals were mostly zinc and 
magnesium. 

3.1.1.1.1 1 Pyrochemical Processes 

Pyrochemical Process Development was associated with production equipment and production 
process applications of the pyrochemical techniques. This group experimented with molten salt 
extraction, salt sparging, direct oxide reduction, and electrorefining. 

Molten salt extraction was performed to remove impurities (Le., undesirable radionuclides) from 
plutonium. The molten salt extraction operation was performed at an elevated temperature to melt 
the plutonium metal. Molten metal was combined with a salt mixture that contained magnesium 
chloride, which served to oxidize the impurities in the plutonium metal. Once molten, the mixture 
was separated into a salt phase (which contains the impurities) and a metal phase. Upon 
cooling, the salt was removed and processed for reuse. The purified plutonium button was 
returned to production. 

Spent salts from molten salt extraction were melted and combined with calcium metal to reduce the 
plutonium and americium contained in the salt to pure metal form. A calcium/plutonium/americium 
alloy resulted, along with the purified salt. The salt was either reused or disposed of if plutonium 
levels were low enough. The metal alloy button was further treated by vacuum melting, which 
drove off the more volatile nonradioactive metal components, resulting in a purified 
plutonium/americium button, which could be separated by a variety of processes, including molten 
salt extraction as described above. 

Direct oxide reduction was a one-step process for converting plutonium oxide into plutonium 
metal. PuO2, calcium chloride, and calcium metal were placed into a crucible and melted. The 
molten mixture was stirred to allow the reduction reaction to take place. The molten products were 
then poured into mold and allowed to cool. Breakout of the cooled contents yielded a plutonium 
metal button and a discardable salt. 
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Electrorefining was another method of plutonium purification based on the mobility of plutonium 
ions in the presence of an electric current. Plutonium was heated to a molten state in the presence 
of molten salt. A direct current source was applied to the molten mixture ihrough a tantalum anode 
placed in the mixture. The molten metal mixture acted as the anode. Plutonium ions collected at 
the cathode and were reduced to pure plutonium metal. Impurities remaiiied in the molten salt 
phase. The resultant plutonium metal was returned to production, and the spent salt was sent to 
salt sparging for reprocessing. 

3.1.1.2 Physical Metallurgy 

Physical Metallurgy conducted research on various metals, alloys, and materials required by plant 
missions. The group also supported different research groups, design agencies, plant 
production, and others in metallurgical studies of materials and manufacturing techniques for 
components and processes. Support operations included optical and electron metallography, 
microprobeanalysis, X-ray diffraction, tensile testing, hardness testing, and dilatometry. - . -. ---.-- .. 

Physical Metallurgy personnel experimented with small samples of metals, such as plutonium, 
uranium, beryllium, steel alloys, copper, and various ceramics and glasses. Laboratories with 
gloveboxes were used for handling radioactive materials. Tensile testing and electron 
metallography facilities were housed in special laboratory rooms. 

3.1.1.2.1 Machining And Gauging 

Machining operations within the buildings were conducted in three shops, two general machine 
shops and a general machining laboratory. 

One general machine shop supported Joining Technology. The work consisted of making tooling, 
fixtures, and special order parts of steel, cast iron, and other common materials. Shop equipment 
included lathes, mills, tool grinders, a belt sander, and a power hack saw. Standard shop 
practices, monthly safety inspections, and trained operating personnel provided a safe working 
environment. Only non-nuclear material was handled in the general machine shop. 

The second general machine shop was a maintenance shop used in support operations. It is 
equipped with a lathe, mill, drill press, and tool grinders. General machining tasks employed 
common materials such as aluminum, brass, copper, and steel. Again, only non-nuclear materials 
are handled. 

The general machining laboratory was used for high-precision machining, machining tests, and 
general machining jobs. It was equipped with a direct numerically controlled lathe, tracer lathe, 
straight lathe, mill, jig borer, drill press, electrodischarge machine, bandsaw, surface grinder, 
monoset grinder, and tool grinders. 

3.1.1.3 Joining Technology 

Joining activities included electron-beam welding, gas-tungsten-arc welding, pressure gas-metal- 
arc welding, gas welding, brazing, metallography, machining, dimensional inspection, and 
electronics development. 

The Coatings facility in Building 779, had three hot-hollow cathode systems and associated 
hardware. The function of this facility was to define the required parameters associated with the 
deposition of various materials onto specified substrate geometries. The material most often 
deposited was sitver. However, other materials, such as gold, silicon dioxide, and silicon 
monoxide, were also deposited. 

Substrate materials were usually Vascomax, steel, stainless steel, beryllium, and uranium-238, in 
a variety of forms. At no time were the substrate materials mechanically worked on, as in 
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sectioning or grinding, in this facility. Coatings were deposited onto the substrates in a closed 
chamber and under partial vacuum. 

Hazardous materials used in the Coatings facility were methanol, nitric acid, and sodium 
hydroxide. These materials were present in small quantities. 

3.1.1.4 Hydriding Operations 

Hydride Operations received parts with recoverable plutonium, and through the process of 
hydriding, removed plutonium from the part in the form of plutonium hydride. This hydride was 
then dehydrated and converted to plutonium metal or oxidized to plutonium oxide. 

In the hydriding process, the procedure varied depending upon the material being processed; 
however, the general procedure is outlined below. The part was placed in the hydriding vessel; 

L .  .... which .was,avacuated-and backfilled with pure hydrogen. In the hydriding reaction, the hydrqen I ! .  I-+-* 

an automatic controller to maintain proper operation pressures. 

Upon completion of the reaction, the hydride was placed in the oxidation reactor. Oxidation 
occurred by passing air through the oxidation reactor. When oxidation was complete, the' material 
was burned in the presence of pure oxygen, to ensure that all the hydride was converted to 
oxide. 

3.1.2 Decommissioning Work Area Description 

This section identifies the current conditions within the 779 Cluster work areas. The discussion is 
broken down by buildings and then further divided into a room-by-room description (for a 
summary of characterization information by room see Appendix C). Note that these room 
descriptions are a snap shot in time. Deactivation activities to remove chemicals and other 
material is continuing. The walkdowns discussed in Section 3.2.2 will reverify room status prior to 
starting decommissioning work. The descriptions which follow are not all inclusive but, do cover 
the areas with the most potenti.al for risk. Rooms not identified in this section are listed in 
Appendix C. See Section.4 for a more thorough discussion of facility characterization. 

3.1.2.1 8779, Room 123 

Room 123 is a decontamination room and likely has radioactive contamination in the process 
drains leading from the room. 

Equipment will be removed from Room 123 and the room surfaces will be decontaminated using 
one of the dry processes described in Appendix B (e.g., scabbling). The process drain will be 
surveyed and removed if found to be contaminated. 

3.1.2.2 8779, Room 124 

This room was a RCT office. Radiation sources were stored in lockers in the center of the room. 
The radiation sources have been removed from the building. 

1'4: .  

gas in the vessel. was consumed in the-reaction; therefore, hydrogen was continuously added by . .  

3.1.2.3 8779, Room 125 

This room was an RCT office. This room had radiation sources. The radiation sources have 
been removed from Room 125. 

April 28, 1997 DOP-16 



3.1.2.4 B779, Room 126 

Room 126 is a utility area. Initial surveys indicate there are no appreciable amounts of plutonium 
in this area. The room has gloveboxes connected to the house vacuum and an uninterrupted 
emergency power supply (UPS). The UPS lead acidbatteries were removed during the building 
deactivation. The gloveboxes are clean or have low ievels of contamination. The UPS is not 
operational. The Room 126 helium tank system and scrubber on the west wall was for a helium 
inert glovebox in Room 133. The helium system was never put into service and was abandoned 
in place. The room has an abandoned water still which was used for producing distilled water 
from the potable water system. The cooling water from the system drained into tank 5 (T-5). The 
still is not expected to be radioactively contaminated. 

The sub-basement below Room 126 contains process piping for T-5 (Le., holding tank for all 
Building 779 process drains including all lab sinks). Formerly regulated under the RCRA, this tank 

- . , ~  o-ycnt-. has been flushed, triple rinsed and fully RCRA closed. Now T-5 receives sanitary; sy.&wh-- - -. -+-- 

iiquids, ~ O W  level radioactive solutions, water from chillers, condensate water, and water from 
safety showers. The room above T-5 houses pumps and two cooling water system tanks. 
There are two other sumps in addition to the one containing T-5 that are accessed from the pump 
room. These sumps are labeled as contaminated. There are asbestos insulated pipes, 
(condensate, steam lines) in the pump room overhead. Two old concrete pump bases exist 
(pumps have been removed) which have been painted over. It is possible that there is 
radioactive contamination underneath the paint. 

3.1.2.5 8779, Room 127 

. 

Room 127 is a utility room containing chillers and part of the filter plenum. The filter plenum is 
contaminated. There are asbestos insulated pipe in the room. The chillers are expected to be 
radioactively uncontaminated. 

3.1.2.6 B779, Room 128 

Room 128 was used for repair of radiation instruments. Radiation sources were stored in this 
room, but the radiation sources have been removed from the building. 

3.1.2.7 8779, Room 131 

Room 131 was an aqueous lab supporting pyrochemical technology 

Within Room 131 glovebox 961 (GB-961) was brought on-line in the mid-80’s. GB-961 was 
used to high fire (calcine) plutonium oxide. The box is lined with lead which has been epoxied 
onto the exterior of the glovebox. The windows are etched from the chemical exposures. There 
are two furnaces in this line. GB-961 has an airlock with a vacuum line, filter and an uncertified 
hoist inside. 

Gloveboxes 131 -A through E (GB-131 C is a B-Box) form an aqueous line. Various aqueous 
processing was performed ranging from cleaning tantalum stir rods with hydrochloric acid (HCI) to 
use of ion exchange resin. The boxes are lined with lead which has been epoxied onto the 
exterior of the boxes. The A-Boxes are connected to a vacuum pump which is suspected to 
have internal contamination. Windows on these boxes are scratched, dirty, and difficult to see 
through. The general cleanliness of the aqueous line components is poor. 

The fume hood in the northeast corner of Room 131 was a general hood for storing volatile 
chemicals. There is a fume scrubber system in the northeast corner next to the hood and a 
caustic scrubber on the northwest side of the hood. The scrubber system is potentially 
contaminated. 
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. .  

There are three wall storage cabinets on the south wall. The storage cabinet contained oxidizers, 
low reactivity chemicals, non-flammable organics, inorganic bases, and other chemicals. The 
lower cabinets contained additional chemicals and supplies. Excess chemicals have been 
removed from the building. 

3.1.2.8 B779, Room 132 

Room 132 housed an auger spectrometer which has been removed. Room 132 is now being 
used as a calibration room/office. Sources were stored in a cabinet on the south wall. The 
sources have been removed from the room. 

3.1.2.9 8779, Room 133 

Room 133 was a laboratory for R&D of pyrochemical processes. A number of small and medium 

Electrorefining (ER), Vacuum Melting, Molten Salt Extraction (MSE), and salt scrub. . 

The following gloveboxes are in Room 133: . 

+- il:...: .., scale furnaces were used for these operations, including Direct Oxide R M o n  (D%Rj.fl-,-~-l !::, .--, .:-- . .  . .  

Glovebox 953 was designed for a can-counter, but the glovebox was never used. It is lined 
with lead which has been epoxied onto the exterior of the glovebox. The glovebox is believed 
to contain very low levels of contamination. There is a covered well in the bottom of the box, 

Glovebox 954 is lead-lined with the lead bolted onto the glovebox exterior. The box has an 
airlock on the south side which is empty. There are two filters in the box to filter recirculating 
nitrogen. The six position storage rack in the glovebox is empty. The box shows some signs of 
corrosion and equipment within the glovebox is corroded. The glovebox floor is dented and 
corroded. 

. 

Glovebox 995 is lead-lined with the lead bolted onto the glovebox exterior. There is a vacuum 
melt furnace on the north end with a well below this section which is surrounded by its own box. 
The bottom is filled with sand, corrosion, and signs of former spills. The furnace itself has a 
domed cap. There is a criticality drain in the bottom of the vacuum melt furnace. The glovebox 
contains a can of MgO sand. There is a can sealer in the south end of the box. The glovebox 
has an emergency booster exhaust whose filter holder is corroded. There is a hoist in the 
glovebox at the south end. The hoist is on a rail in the glovebox which runs along the length of 
the box. This glovebox was used in the late 70’s and 80’s to remove americium. 

Glovebox 956 has two story stationary furnaces with wells on the south and north end of the 
glovebox. The box is lead-lined with the lead shielding screwed onto the glovebox exterior. In 
the middle of the box is an old furnace well underneath the box with a flat plate welded into the 
floor. The glovebox is potentially contaminated inside. There is a vacuum system at the north 
end under the box whose line has been welded shut at the bottom of the box. 

Glovebox 957 has a six position empty storage rack. The glovebox has two exhaust lines, one 
with a filter, one without a filter. The line without the filter is partially open. The airlock on the 
northwest corner is empty. There is a muffle furnace on the northeast end which is closed to 
inspection. The bag-in bag-out port has corrosion particles on top of the bag and there are 
corrosion materials on the floor of the box. There is a filter housing outside and under the 
glovebox on the northeast corner. Glovebox 958 has a vacuum cleaner inside the glovebox. 
Glovebox 958 went into service in 1985. 

Glovebox 959 is lined with lead which has been epoxied onto the glovebox exterior and it has 
two furnace wells. There is an empty storage rack at the south end which can hold ten 
containers. The rack has three lower storage positions and four upper storage positions. The 
racks are water filled. This water-walled storage rack was commissioned in 1985. The exhaust 
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line in the cenvr d the box has no filter (not designed for one). The exhaust line on the northeast 
end is filtered. The box contains miscellaneous crucibles, tantalum, and ceramics. The glovebox 
is dirty and radioactively contaminated. 

There are four control panels on the west wall which may be internal!y radioactively 
contaminated. 

On the south wall are three wall cabinets which did contain reactive metals including c'alcium, 
magnesium, zinc, tin, and aluminum. The metals were stored in plastic bottles. Ceramic crucibles 
were also stored in these cabinets. The lower cabinet contains miscellaneous equipment and 
crucibles. 

3.1.2.10 6779, Room 134 

Rnnm 1"U t-nntcainnri thrncl flcammcahln r-hnmiral ctnrann pahinntc . , ,_. _ .  . - .. . .- ~ _. - .  .- .  I lVVl I I I v-r U W I  llclll IGU L I  1 I C z - a  llUl I ,I I ,U",U "I I", I llUU, UL", LLyw UUU,, N . U .  

3.1.2.11 6779, Room 135 

Room 135 was used for storage by the RCTs. 

3.1.2.12 8779, Room 137 

Room 137 was an aqueous R&D laboratory. Gloveboxes 106-1 through 106-6 formed an 
aqueous processing line along the east wall. The aqueous processing included use of nitric acid 
and chloride processing. Consequently some boxes are coated for corrosion resistance. 
Cln\mhnu 1 n R - G  nn tho nnrth wall Wac I I C P ~  fnr mirrnwave denitratinn 

Glovebox 106-1 has lead shielding that has been bolted in place. The glovebox contains 
balances and an intake filter. The glovebox has an airlock that is clean and empty. 

Hood 106-1 is located in the Southwest corner of Room 137. The hood is radioactively 
contaminated. HCI acid was stored in three one gallon glass bottles in the hood. The sump 
pump for the process drain is contaminated (under the sink in the southwest corner of the room). 

Glovebox 106-2 has lead shielding that has been bolted in place. There is a recessed ledge in 
the back of the box for the exhaust line which has some sort of buildup on the ledge. 

Hood 106-2 is located in the west-center of the room. Several chemicals were used in this hood 
including phosphoric acid and non-flammable organics. 

Cabinets 4 and 5 contained chemicals, including reactive metals of aluminum, zinc, calcium, 
potassium, and cadmium as well as flammables. 

Cabinet 1 in the northeast corner of the room is thought to have contained. organic acids. 

Glovebox 106-6 contains a furnace but unlike other gloveboxes it is not lead-lined. The 
glovebox is connected to the line through an airlock. Gloveboxes contain miscellaneous 
equipment, glassware, and the glovebox floor is dirty and exhibits corrosion. There is calcium 
chloride in the box. Cabinet number 3 is under this glovebox. The cabinet contained bases 
(ammonium hydroxide) and sodium silicate. Glovebox 106-5 has lead shielding that has been 
bolted in place. The coating on the glovebox floor is coming off. 

Glovebox 106-4 has lead shielding that has been bolted in place. The box contained various 
chemicals and SNM including enriched uranium in nitric acid and enchant solution. The inside lining 
is completely corroded away. There is a recessed ledge in the back of the box going to the 
exhaust filter which is external to the box. 
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The B-Box between 106-4 and 106-3 had no lead lining. Radioactive contamination is present 
within the B-Box. Glovebox 106-3 has lead shielding bolted in place. The lining inside the 
glovebox has corroded away. The exhaust ling has a recess built into the box which has 
build-up on the floor of the recess. 

3.1.2.1 3 8779, Room 138 

Room 138 was used to store excess chemicals. Routine surface contamination surveys indicate 
no loose radioactive contamination is present in the room. Excess chemicals have been removed 
from the building. 

3.1.2.1 4 B779, Room 139 

Room 139 was a soil analysis laboratory. It has extremely low levels of contamination. 

Cabinet one contains equipment. Cabinet two through eight contained chemicals. .The cabinet 
on the south wall next to the sink has radioactively contaminated soil samples on top of the 
cabinet. The sump pump under the sink has been triple rinsed. 

Hood 1 3 9 4  (SW) has a large magnet in the hood. The hood is radioactively contaminated to low 
levels. 

There is a control panel in front of Hood 139-S which contains radioactively contaminated 
equipment. The west cabinet contained eight sources in small bottles. The sources have been 
removed. 

. .. 

The center table contained chemicals, tools, resins, and soil samples. 

overhead in the room. 8-Box 139-4 contains absorbent columns and glassware. The box is 
contaminated. 

I 
No SNM was allowed into B-Box 139-4. The exhaust line connects to a large filter housing 

~ 

~ 

I 

Box 139-3 contains two round exhaust filters. There is an airlock on the outside of the north 
exhaust filter for inserting new filters. The box is connected to the house vacuum system. There 
is a small amount of residue in the corners. 

No SNM was allowed in B-Box 139-2. B-Box 139-2 contains a furnace, tumbler, bottles, and 
pans. B-Box 139-1 was used with plutonium, americium, and depleted uranium. 

3.1.2.1 5 B779, Room 140 

Room 140 was a sample preparation laboratory for metal analysis, weld failure analysis, etc. 
There was some beryllium work performed in Room 140, however most was stainless steel work, 
In the southwest corner of the room are two hoods (1 40SD and 140SE), which have radidactive 
contamination. These hoods were used to prepare depleted uranium and beryllium samples. 
Surplus equipment is currently stored in the hoods which were used to prepare the depleted 
uranium samples. 

The 140SE hood has beryllium and uranium contamination. 

' ' 

The 140 SW hood was used for polishing. Hood 140SW is also beryllium and uranium 
contaminated. The hood is full of equipment and tools. The exhaust plenum is connected at the 
back of the hood. 

April 25, 1997 DOP-20 

I 
, 1 



3.1.2.16 8779, Room 140A 

Room 140A was a support robm for a scanning electron microscope (SEM). Room 140A houses 
a metallograph and miscellaneous supplies area. 

3.1.2.17 8779, Room 1408 

Room 1408 houses a SEM. The SEM was used to analyze coated samples, such as saltcrete 
and cement. The SEM is not believed to be radioactively contaminated. 

3.1.2.1 8 8779, Room 141 

This room contains an Electron Spectroscopy for Chemical Analysis (ESCA) instrument which is 
used for non-radioactive analysis. 

3.1.2.1 9 8779, Room 141 A 

Room 141A houses a microprobe instrument. The inside of the microprobe chamber is 
contaminated with plutonium. The microprobe is non-functional. The filtered vacuum system for 
this unit is connected to the Health Physics vacuum system. 

3.1.2.20 8779, Room 1418 

Room 141 B contains a SEM. The SEM is not believed to be radioactively contaminated. 

3.1.2.21 8779, Room 141 C 

Room 141 C contains a metallograph and optical reduction equipment. This equipment was used 
to photograph samples and is not believed to be radioactively contaminated. 

3.1.2.22 8779, Room 142 

Room 142 is a building utilities room. Room 142 is used as a satellite accumulation area for 
florescent light bulbs. 

3.1.2.23 8779, Room 171, 172 

These two rooms were SNM storage vaults. A chainveyor vault is located in Room 172 and 
Room 171 has Benelex-shielded cubicles. The rooms are not known to have been radioactively 
contaminated. 

3.1.2.24 8779, Room 217 

Room 217 contains a radioactively contaminated auger and:ESCA. The ESCA was attached to a 
relatively new (late 1980s) stainless steel, non-lead-lined glovebox (Glovebox 330-371 ). 

Glovebox 963 contains miscellaneous furnaces and balances. Glovebox 963 is not lead-lined. A 
vacuum pump is located under the glovebox which is likely to have internal radioactive 
contamination. The glovebox contains miscellaneous equipment. 

Glovebox 964 is a supporting non-lead-lined glovebox which was used to store SNM. 
Glovebox 964 is expected to be highly contaminated with radioactive material. This glovebox 
was used for molten plutonium studies. Two vacuum pumps are located under glovebox 964 
and are likely to have internal plutonium contamination. There is possible asbestos-containing 
materials in the glovebox. A hydraulic pressure pump under the glovebox may also be internally 
contaminated with plutonium. The glovebox also contains miscellaneous equipment. 
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Glovebox 330-37.1 is not lead lined. The glovebox contains miscellaneous tools and an auger 
which is internally contaminated with plutonium. This glovebox has glove-ports in its Plexiglas 
windows. The glovebox has an airlock which is empty. 

The E hood has fixed contamination on a gral outside of the hood. The hood contains two small 
furnaces. Miscellaneous equipment is stored underneath the hood. 

A vault is located in the northwest corner of Room 217. The vault was used to store Uranium. 

3.1.2.25 B779, Room 218 

Hood 21 8SE is located on the southeast side of Room 21 8. Hood 21 8SE is radioactively 
contaminated and houses a microbalance. There is a vacuum pump under the hood which is 
likely to have internal radioactive contamination. The hood is coated inside to minimize/prevent 

. q .. . . :  . -  I corrosion. The hood appears to have an old criticality drain, which is capped on the bottom an.d , , 

: taped over on the top inside of the box. The hood work surface is full of equipment. Hood 
21 8SW was used for preparing polymer and cementation samples which were slightly 
contaminated with plutonium. The 21 8SW hood is not lead-lined. It contains balances, mixers, 
beakers, tools, and Portland cement. 

Glovebox 970 (GB-970) was used for plutonium storage.and studies. Glovebox 970 is highly’ 
contaminated with plutonium. GB-970 has lead tape on the exterior front. GB-970 has a bagout 
port on the bottom of the box. There is a vacuum pump underneath the glovebox which is 
disconnected, but has internal plutonium contamination. There is an empty three position storage : 
rack, miscellaneous tools, and a balance inside the glovebox. The filter (inside the glovebox) has ’ 

crystals growing on its surface. GB-970 has an airlock. 

.. , 

Glovebox 971 (GB-971) is not lead-lined. Low level contamination is anticipated in GB-971. 
This glovebox was used for plutonium studies. There are miscellaneous tools on the south side 
of the glovebox. The glovebox contains a reaction vessel. In the northwest corner of Room 21 8 
sits a Gamma Cell which has a cobalt 60 source. The cobalt 60 source was used for materials 
radiation studies. 

3.1 -2.26 B779, Room 220 

Hood 220SE is located on the southeast side of Room 220. Hood 220SE is contaminated. Hood 
220SE was used for material storage and entry to Glovebox 463 (GB-463). Hood 220 SE is 
non-lead-lined. GB-463 exhaust is to an external filter overhead in the southwest corner of Room 
220. 

Glovebox 463 is non-lead-lined. It was used for plutonium oxidation and waste disposal (i.e., all 
samples were burned here). The box contains a muffle furnace, tools, cans, check weights and a 
four position heat detector. 

Glovebox 462 (GB-462) has lead lining which is bolted in place. GB-462 has a vacuum system. 
The glovebox was used for uranium/plutonium studies. GB-462 is tagged “Out of Service.” GB- 
462 contains a small muffle furnace and hot plate. The glovebox has an airlock. 

Hood 220C is non-lead-lined. It is posted with contamination levels. The hood has a vacuum 
system and contains miscellaneous items. 

Glovebox 974 (GB-974) is lead lined with the lead epoxied onto the glovebox exterior. GB-974 
was used for plutonium studies. GB-974 contains a three position heat detector and contains 
miscellaneous equipment and tools. 
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There is a vacuum system connected to the glovebox which is radioactively contaminated. The 
glovebox has an airlock..;. Several cabinets on the south end of the room contain glassware and 
supplies. 

3.1.2.27 8779, Rooms 221A, 277, 275, 274 

Rooms 221 A, 227, 275 and 274 were used as office and study areas. The rooms contain 
miscellaneous furniture and equipment. 

3.1.2.28 8779, Room 221 B 

Room 221 B was used as a storage area. 

3.1.2.29 B779, Room 222 

Room 222 contains several gloveboxes-and anaiytical-hoods as idenfifted bfek5VZ - ~ -&- - 

Glovebox 975 (GB-975) was used for plutonium studies. This glovebox is divided in the middle 
and contains gloveports in the Plexiglas windows: GB-975 contains balances, check weights, 
cans, and tools. The south end of the floor beneath the glovebox is contaminated around the 
vacuum pump and there is fixed contamination on the outside of the glovebox window. A 
vacuum system (disconnected) is located under the glovebox airlock. The vacuum chamber is 
radioactively contaminated internally. 

Glovebox 976 (GB-976) was used to complete some R&D studies on reactive species. 
Glovebox 976 contains a 3 position heat detector, a vacuum furnace, balance, and miscellaneous 
tools. A vacuum line connected to the airlock does not have a filter. There are in-line sealed filters 
to and from the adjacent argon supply cabinet. A vacuum pump and chiller are servicing this 
glovebox. 

Glovebox 977 (GB-977) is lead lined with the lead epoxied onto glovebox exterior. The box is 
not radioactively contaminated and is identified as being out of service. There are no gloves on 
the box. The glovebox is coated inside and contains an empty three position heat detector 
storage unit. 

Glovebox 330-371 is a two part glovebox. One part was used for sample preparation and 
contains an analytical balance. The other side has a solution calorimeter. This glovebox was 
used for research. Both box parts are radioactively contaminated. The glovebox well on the 
west end is almost full with the calorimeter. The glovebox has an airlock. Room 222 contains an 
X-ray refractometer which is not radioactively contaminated. 

B-Box 981 was not used very much, but the glovebox is radioactively contaminated. The box is 
non-lead-lined. 

Glovebox 980 (GB-980) is a nitrogen inert glovebox with an automatic dump valve and flow 
through system. There may have been some R&D studies on reactive species completed in the 
glovebox. 

The glovebox contains an analytical microbalance, tools, glassware and check weights. The box 
has an airlock which is empty. 

Glovebox 982 (GB-982) contains a muffle furnace, miscellaneous tools, and there are items in the 
airlock. Beneath the box is an air sample bottle connected to piping entering the box. 

B-Box 105 is radioactively contaminated and was used as anentry for gloveboxes 105 and 106. 
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Glovebox 105 (GB-105) was used for plutonium studies. The glovebox is lead lined with the 
lead bolted in place and the lining seams were lead taped. The glovebox contains a one-position 
heat detector. There is a muiffe furnace in the glovebox and what appears to be a sheet of 
transite (asbestos) on the southeast glovebox floor. Glovebox 106 (GB-106) is radioactively 
contaminated. GB-106 was used for storage of SNM and equipment. 

Hood 222NC was used for miscellaneous uranium and non-plutonium studies, primarily uranium 
studies. Some of these R&D studies may have involved reactive species. It was utilized as a 
non-contaminated box. Experiments were conducted with encapsulated materials. There is some 
.radioactive contamination inside the hood. There are also some glass, and supplies underneath 
thehood. . 

Glovebox A60 was designed for gas and solid reactions. Radioactive contamination levels inside 
A60 should be very low. The box is lead lined with the lead bolted in place. The glovebox 
contains miscellaneous tools. An airlock is attached. There is a vacuum pump under the box 
hhich is likely to have radioactive internal contamination.- 

Glovebox (GB-983) was used for compatibility studies and is not expected to be radioactively 
contaminated. The glovebox is non-lead-lined. This glovebox has gloveports in it’s Plexiglas 
window. Glovebox 03339 is not contaminated and was never put into service. The glovebox 
was to be used for a calorimeter but was never used. It is lead-lined with the lead epoxied onto 
glovebox exterior. 

Glovebox 01 7 is radioactively contaminated. 

- 

Glovebox 985 (GB-985) was used in support of plutonium compatibility studies and is similar to 
Glovebox 975. The glovebox is not lead lined. GB-985 contains a three position storage unit, a 
sample vial rack, a balance, laboratory press, and miscellaneous tools. At the east end of the 
glovebox there appears to be a capped off exhaust line and filter housing. Both inlet and 
exhaust filters are external to the glovebox in separate housings. 

GB-986 has moderate to very low uranium contamination. The glovebox internal surface is 
coated with a protective material. 

Hood 555 is attached to a “Cary” Ultra Violet Mass Spectrometer. It has low level radioactive 
contamination and has not been used since 1969. 

Glovebox 230 (GB-230) is blanked off, but radioactively contaminated. The bolts are silicone 
sealed: The box is lead-lined and the lead is bolted in place. There appears to be no exhaust to 
the line (closed off). The line contains a pig tailed bag of trash in the south end. The floor 
appears to have been swept. There is a pile of tools in the center of the glovebox. 

Glovebox 989 and 990 are the same glovebox. The glovebox contains two tube furnaces. 
There is a capped vacuum line on the south end of the glovebox. The glovebox airlock is empty. 
The glovebox vacuum pump is under the glovebox and is likely to have internal radioactive 
contamination. Glovebox 992 (GB-992) contains a large lab press, polishing equipment and 
balance in the glovebox. An enerpac hydraulic pump is underneath the glovebox which services 
the press. The hydraulic system is likely to be radioactively contaminated internally. There is a 
metal plate under the press (not welded to the glovebox floor) which has been silicone sealed 
along the edge. The glovebox has an empty airlock. 

Glovebox 991 (GB-991) contains miscellaneous tools, check weights, and a balance. The 
glovebox floor is clean. However, the floor under the glovebox is contaminated on the north end. 
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3.1,2.30 8779, R.Gom 223 

Hood 223- 1.- was used for beryllium work. The floor in front of the hood is radioactively 
contaminated and there is probable radioactive contamination in the exhaust line from the hood. 
The hood is dirty inside and contains cans and beakers. 

There is fixed contamination on the sink top next to the hood. 

In the northwest corner there is a heater attached to a vent. Lead tape covers the holes in the 
south side of the heater cabinet. There is fixed.radioactive contamination on the front of the filters 
leading into the cabinet. 

A vacuum coating surface is in the south center of Room 223. The inside of the furnace is open to 
the room through an open side port. The furnace exhausts directly to the room. 

Radioactive contamination has been identified in the lab on tbe north wall. There are large 
vacuum systems on the east wall that may be internally contaminated. 

3.1.2.31 8779, Room 225 

Although there are no gloveboxes or hoods in Room 225. There is radioactive contamination on 
the northeast cabinet and a hot spot on the floor next to the vacuum system. 

3.1.2.32 8779, Room 228 

This room was used for sample preparation for X-ray analyses, plutonium metallurgy and tensile 
testing. 

Glovebox 045 (GB-45) contains an lnstron testing machine. It contains a six position and a two 
position heat detector and miscellaneous tools. There is a glovebox well under the south end of 
the box. 

B-Box A-1 has low level radioactive internal contamination. The B-Box contains two diamond 
cutoff saws and a vacuum bell jar. A metal plate with lead tape covers a hole in the box floor. 
The lead tape is around the plate edges and attaches to the glovebox floor. GB-I92 contains six 
tube furnaces and miscellaneous tools. Four of the furnaces appear dated and could contain 
asbestos. The glovebox has an airlock. 

Glovebox 202 contains a constant temperature bath on the east end with other miscellaneous 
items. GB-202 has an airlock which is empty. There is lead tape around the windows. 

Hood 202 contains polishing and cutting machines. The hood’s exhaust line runs to a large 
overhead room filter plenum. 

Hood 468 S contains a sputtering coater in the west end which was used for coating plutonium 
samples. There are miscellaneous cans and tools in the box. 

Hood 468 NE contains a canner, balance, miscellaneous cans and tools. There is a disconnected 
vacuum pump under the hood which may be radioactively contaminated internally. The intake 
filter is under the hooded floor in the northeast corner. 

Hood 468 NW contains miscellaneous tools. 

Hood 198 does not have an exhaust filter. 
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Glovebox 199 (GB'iQ9) is lead lined which is epoxied onto glovebox exterior. Glovebox 199 
was used for plutonium sample polishing. The glovebox contains a vacuum furnace, a diamond 
cut-off saw, a muffle furnace, balance, a five-position heat detector and an airlock. The vacuum 
pump located under the glovebox is likely to have internal plutonium contamination. There are 
two pass-throughs, yne to Room 234 glovebox 205, and one to glovebox 203. 

GB-203 contains two polishing machines, an ultrasonic cleaner and miscellaneous tools. There is 
a vacuum system under the box which could be internally contaminated with plutonium. The 
glovebox has a pass-through to Room 234, glovebox 205C. 

Glovebox 200 contains a tube furnace on the west end and a constant temperature bath. In the 
east end of GB-200 there are miscellaneous tools throughout. The airlock is on the east end. The 
vacuum system for the tube furnace is under the glovebox and likely to be radioactively 
contaminated internally. 

GB-201 contains a microbalance which is attached to. a rubber gasket in the floor to dampen 
vibration. 

There are five X-ray refractometers in Room 228 which are not believed to be radioactively 
contaminated. 

3.1.2.33 B779, Room 233 

Room 233 is an office containing a workbench, desk and bookshelves. This room is connected to 
Room 235. 

3.1.2.34 8779, Room 234 

The Room 234 gloveboxes (205A, 6, C, D) were used for plutonium sample preparation as 
described below: 

Glovebox 205 was used for sample preparation. The glovebox contains a balance, assorted 
tools and check weights. There is a cover over the exhaust filter. Above the glovebox is a freon 
tank. The vent for this tank is located in the glovebox. 

A vacuum pump is located below the glovebox. It is suspected that this pump was used to fill the 
freon tank above the box. GB-205 has a pass-through that goes to the gloveboxes in Room 228. 
Glovebox 205A contains a piece of Lexan, a heat detector and an ultra-sonic cleaner that may 
have used carbon tetrachloride. No carbon tetrachloride is present. 

Polishing of samples was performed in Gloveboxes 2058 and 205C. Both of these gloveboxes 
have floor mounted polishers. The gloveboxes also contain tools, sample holders, ultra-sonic 
cleaners, heat detectors and empty bottles that at one time contained freon. 

Hood 205D was used for polishing and etching. The glovebox contains tools, ultra-sonic 
cleaners, controls and empty bottles. GB-205 has a blanked off exhaust port with expanded 
metal welded over the opening. 

Hood 205E is small in size and contained sample vial containers which are to be removed during 
deactivation. 

Room 234 also contains two metallographs. Both are contaminated and have signs that indicate 
removable and fixed radioactive contamination is present. The floor below the metallographs also 
has radioactive contamination. 
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‘The room’s refriggator was used to store chemicals for photograph developing and sample 
molding. Room 234 has a fire cabinet which stored solvents and an acid cabinet which was I I  ;ed 
[o store acids such as nitric and hydrofluoric acid. 

Fsint covers fixed contamination on the floor. Room 234 contained several chemicals which may 
have left a residue. 

3 .  

3.1.2.35 8779, Room 234A 

Room 234A contained an X-ray unit which has been removed from the room. Room 234A is now 
used for storage. The floor has several areas with yellow paint indicating the possibility of fixed 
contamination on the floor. 

3.1.2.36 B779, Room 2348 

This room was used as a dark mom, No radioactive contamination is suspected to be in this room. 

3.1.2.37 8799, Room 235 

Room 235 has a TEM (transmission electron microscope). It is not anticipated that the unit has 
been radioactively contaminated. 

3.1.2.38 8779, Room 270 

In the southeast corner of Room 270 is a ESCA used for surface analysis. Glovebox 21 15 was 
not used and should not be radioactively contaminated. Gloveboxes 972 and 973 were used for 
plutonium and hydrogen studies. Two X-ray units were removed, from the northwest corner, 
placed in crates, and are being stored in Room 157 (these were radioactively contaminated). 
B-Box 270 N is empty, but the B-Box is contaminated with uranium. Glovebox 3072 is 
contaminated with uranium. GB-3072 has some tools remaining inside the glovebox. 

3.1.2.39 8779, Room 271 

Room 271 was used as a low level mixed (LLM) waste storage area. 

3.1.2.40 8779, Room 272 

Room 272 was a testing laboratory. The center glovebox (6620) is uncontaminated. Glovebox 
6621 was used to support testing and is plutonium contaminated. 

3.1.2.41 8779, Room 273 

Room 273 has fixed radioactive contarnination on a box of electrical connectors. 

3.1.2.42 8779, Room 147 

Room 147 was used for drum storage of non-RCRA drums and treatability study samples, 

3.1.2.43 8779, Room 150 

Room 150 contains equipment used for welding and supercritical CO2 cleaning. The room 
equipment includes EB welders, tanks, work benches, storage cabinets, vices, tool boxes, 
fixtures, a fire cabinet, grinders, sanders and bookcases. The room has one welder, marked 
“caution beryllium” and three hoods (1 50N, -S, and -W) connected to the building ventilation 
system. It is thought that minimal radiation operations were performed in this room. The 
possibility exits for contamination. 
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3.1 2.44 8779, Room 152 

Glovebox 208 was deactivated in 1995. Glovebox 208 is lead lined and lead taped. The 
glovebox contains a large vacuum furnace on the south end, which is open and empty. The 
critically drain on the south end of the box has been welded shut. 

Glo:ebox 21 1 has been deactivated. Glovebox 21 1’s lead lining is epoxied onto the glovebox 
exterior. The lead lining seams are lead taped. The glovebox has an airlock which is empty. 

There is an empty vault located in the north end of the room. 

There is radioactive contamination posting in the northwest corner of the room. 

3.1.2.45 8779, Room 153 

Room 153 was used for drum storage and had one RCRA drum storage location to collect leaded 
gloves. This room also contains a trash compactor. 

3.1.2.46 8779, Room 153A 

Room 153A appears to have been used for drum storage at one time. This room contains signs 
’ on the wall labeled “hot tooling” and “tritium.” The room contains a trash compactor, a lead drum 

shield, and three abandoned pumps. 

. 

3.1.2.47 8779, Room 1538 

Room 1538 is a down draft room. Room 1538 was used to open contaminated/potentially 
contaminated enclosures and for repackaging drums. 

I 3.1.2.48 8779, Room 154 

Room 154 was used for hydriding and dehydriding of plutonium. 

Hydriding/dehydriding was accomplished in gloveboxes 1363 (GB-363) and 1364 (GB-1364). 
Glovebox 7248’s (68-7248) lead lining is bolted in place. Lead tape is used to seal the lining 
seams. This glovebox contains three furnaces. 

The vacuum pump underneath GB-1364 has internal radioactive contamination. The glovebox 
has an airlock on the south end. GB-1364 has a criticality drain on the south end which is taped 
over and plugged. 

Glovebox 1363’s (GB-1363) lead lining is bolted in place. Lead tape is used to seal the lining 
seams. GB-1363 contains two furnaces and has an airlock at the south end. GB-1363 has two 
vacuum pumps which were used to support the glovebox operations. The vacuum pumps are 
internally contaminated with plutonium. The tray on the outside of this box is contaminated. 

Glovebox 2025 (GB-2025) is non-lead-lined. GB-2025 was used to burn off hydrogen from the 
hydriding process. The glovebox contains a torch and some miscellaneous tools. GB-2025 has 
an airlock. 

Glovebox 1365’s (GB-1365) lead lining is bolted in place. Lead tape is used at the lining seams. 
The glovebox contains miscellaneous jugs and containers. The vacuum pump’s line is to the 
airlock located on the north end of the glovebox. The criticality drain from GB-365 is painted with 
magenta paint indicating fixed contamination. 
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Glovebox 4933’s (68-4933) leading lining is bolted in place. Lead tape is usad to seal the lining 
seams. The gloeebox has a three space heat detector and hot plate. The gl’vebox internal 
surface is coated with a protective barrier. 

3.1.2.49 8779, Room 155 

Room 155 was a plutonium sample-mounting laboratory supporting auger spectroscopy. Room 
155 had etching equipment, polishing equipment, a furnace and B-Boxes to pull samples out of 
the production line. 

Hood 155 NE was a 90 day accumulation area (779-2269). Hood 155 NE contains trash and 
corroded laboratory equipment. There is possible transite (asbestos) lining the hood. 

Glovebox 206-218 contains a muffle furnace, miscellaneous tools and a heat detector. Glovebox 

Glovebox 206-220 contains two polishing wheels. 

206-21 9 contains a polishing wheel, burnables, and cutting disks. - .  ... 

Glovebox 206-221 contains two electroetching units. This glovebox has internal radioactive 
contamination. 

Glovebox 206-222 contains a cutoff saw, tools, balance, heat detector, and vacuum furnace, 

Glovebox 206-223 contains a polishing lap, miscellaneous tools and bushings. There are two 
vacuum pumps underneath glovebox ‘206-223, which access glovebox 222. The vacuum 
system has internal radioactive contamination. The criticality drain has a cover over the bottom 
outlet. 

Glovebox 206-224 contains a polishing lap and miscellaneous tools. 

B-Box 206-225 contains electropolishing equipment. There is direct radioactive contamination on 
the shelf in front of the B-Box. 

3.1.2.50 8779, Room 156 

Room 156 is a calorimeter room. The calorimeter and two portable air handlers (which are 
radioactively contaminated) remain in the room. The air handlers have been wrapped in plastic 
and tape. 

3.1.2.51 8779, Room 157 

Room 157 was used for various materials testing. 
- 7 -  Glovebox 223 (GB-233) houses a radioactively contaminated tensile testing machine. GB-223 

contains miscellaneous tools, an old style heat detector and miscellaneous equipment. 

Glovebox 224 was used to prepare samples and is radioactively contaminated. 

Glovebox 222 was never connected. It contains a tensile machine and is considered 
uncontaminated. 

Glovebox 225 is uncontaminated. 

Glovebox 226 contains a few tools. There are two filter housings located external to and above 
the glovebox. 
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There are miscellaneous cabinets and electronic equipment in Room 157. 

3.1.2.52 6779, Room 159 

Room 159 was a permitted storage area for RCRA waste (unit 779-90.42). This RCRA unit is 
closed. 

3.1.2.53 6779, Room 160 

Room 160 was retrofitted in the early 1980s as a pyrochemical development facility. Operations 
that took place in this room included Direct Oxide Reduction, Molten Salt Extraction, Electrorefining 
Salt scrub, and other high temperature studies with plutonium and americium. 

In 1985, there was a major stationary furnace breach in glovebox 865 which con 
entire room with p l u t o w a n d  americium. Walls, floors, ceiling, and pipes wer&nted after 
decontamination to fix any residual Contamination. 

Glovebox 865’s lead lining is bolted in place. There are two stationary furnaces in this glovebox. 
Radioactive contamination exists on all internal surfaces of the glovebox. The vacuum pump 
located underneath the glovebox has internal radioactive contamination. 

Glovebox 867 is radioactively uncontaminated (never used). The door to the main line is blanked 
off. This box is labeled as being out of service. It’s lead lining is epoxied onto glovebox exterior. 
The glovebox has leaded glass windows over Plexiglas. 

Glovebox 863’s (GB-863) lead lining is epoxied onto the glovebox exterior. A chainveyor for 
moving materials between boxes is.attached to GB-863. There are two stationary furnaces in 
this glovebox. The glovebox contains miscellaneous tools and a furnace lid in the south end. 

inated the 

Glovebox 866’s (GB-866) lead lining is epoxied onto the glovebox exterior. This glovebox has 
two wells intended for calorimeters. The glovebox is connected to glovebox 863 by an intact 
rubber blank. The glovebox is uncontaminated. 

Glovebox 857’s (GB-857) lead lining is epoxied onto the glovebox exterior. GB-857 has an 
airlock. The glovebox contains furnaces, tools, and hot plates. GB-857 is serviced by a vacuum 
pump which is likely to have internal radioactive contamination. 

Glovebox 862 is a continuation of glovebox 863. GB-862’s lead lining is epoxied onto the 
glovebox exterior. The connection between this box and glovebox 860 has radioactive 
contamination on the external surface of the gasket separating the gloveboxes. 

Glovebox 860 (GB-860) was an SNM storage box. It is water walled with lead epoxied onto the 
front of the box. G8-8@contains a 32 position storage rack. 

GB-859 was the glovebox used for removing buttons and salts from crucibles. GB-859 has a 
lead lining which is epoxied onto the glovebox exterior. There is miscellaneous equipment in this 
glovebox which includes a drill press. This glovebox also has an airlock on the west end which 
is out of service. 

I 

Glovebox 864’s (GB-864) lead lining is epoxied onto the glovebox exterior. GB-864 houses a 
large tilt-pour furnace which never went hot. There is still a rubber blank (with metal backing) 
sealing GB-864 from glovebox 862. There are no gloves on the gloveports of GB-864. 

Glovebox 858 (GB-858) is not lead lined. GB-858 was to be a controlled atmosphere glovebox 
used for drying salts which were used in the pyrochemical operations. Adjacent to GB-858 are 
two drying ovens for pre-drying the salts. 

~ 
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There are cabinets on the south wall which did contain cans of salts (NaCI and KCI), as well as 
unused ceramic crucibles. 

Glovebox 868 (GB-868) may be radioactively contaminated. GB-868 is a conveyor line for 
transporting materials between glovebox 872 and 862. 

. Room 160 also contains several control panels and other miscellaneous items. Everything in 
Room 160 is potentially contaminated with plutonium and americium. 

3.1.2.54 8779, Room 160A 

Room 160A was a vault that was full of SNM. Room 160A is empty of all SNM. 

3.1.2.55 8779, Room 163 

Room 163 is currently being used for storage of empty drums. 

3.1.2.56 8779, Other Rooms 

The other rooms within Building 779 are mainly office areas and shower facilities. These rooms 
have a low potential to have significant hazardshisk. 

3.1.2.57 Building 729 i 
As described in Appendix A (Section 1.2.4), Building 729 services the ventilation requirements of 
a portion of Building 779. Building 729 contains a control room, emergency diesel generator room 
and filter plenum room. There is also a filter plenum duct bridge between Building 779 and 
Building 729. 

Contamination within Building 729 is anticipated in the 4 stage glovebox exhaust plenum system 
and the two stage building exhaust system. 

' 

3.1.2.58 Building 782 

As described in Appendix A, (Section 1.2.8), Building 782 services the ventilation requirements of 
a portion of Building 779. 

The main features of Building 782 are it's three exhaust plenums, (hood exhaust plenum, 
glovebox exhaust plenum and general building exhaust plenum), exhaust fans and fire water 
collection tank. As with Building 729, the plenum filters in Building 782 are expected to be 
radioactively contaminated. 

3.1.2.59 Building 727, Emergency Generator Facility 

The Building 727 emergency diesel generator supplies backup electrical power to the Building 
782 ventilation system to ensure continued operation of the exhaust fans. Building 727 systems 
exhibit no unique hazards or risk. 

3.1.2.60 Other Cluster Buildings 

Building 780. PainVStorage Facility. 
Building 780A Metal Storage Facility. 
Building 7806 
Building 783 
Building 784 Cooling Tower 
Building 785 Cooling Tower 

Gas Bottle Storage Facility 
Cooling Tower Pump House 
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Building 786 .: Cooling Tower West Chiller 
Building 787 Cooling Tower East Chiller 

These facilities do not exhibit unusual hazards or risk. No radioactive cc'ntamination is expected 
to be found in any of these buildings. 

3.2 DECOMMISSIONING OVERVIEW L. 

This section provides a general description of the sequential steps which will be followed to 
decommission roomdareas within the 779 Cluster. The detailed technical approach to 
decommission an aredroom of the Cluster will be developed and approved in accordance with 
the IWCP process. The IWCP contains detailed instructions on the sequence of 
decommissioning operations with specific controls and requirements to ensure protection of the 
workers, public and environment. Appendix C and Table 7.1 are used relate the major hazards 

3.2.1 Objectives 

The Engineering approach is based on achieving the following objectives: 

1. 

. . ._ . within a rocrn. to thc .:.Jark approach which will be used in developing the IWCP. _..-. : '  .a- . .. 

Maximize worker safety while completing the decommissioning activities. In order to 
accomplish this objective the use of engineering controls is maximized where feasible. 
Another important consideration is minimization of occupational exposure. The application 
of ALARA principals to each activity will be accomplished by having a'dedicated 
Radiological Engineer as a part of the project team. One of the primary responsibilities of 
the Radiological Engineer will be ALARA job reviews. 

Minimize the potential to release hazardous andor radiological material to the environment. 
The facility is expected to be fully decontaminated or have remaining contamination fixed 
in place prior to disrupting the primary building containment. If the End State Criteria 
(Section 5.0) has not fully been satisfied additional engineering controls will be put in 
place prior to breaching the containment. 

Maintain proje2t costs and schedule within projections. Costs are usually a function of 
adequate planning and risk projection. As discussed later (paragraph 3.2.2.2), a project 
team will be used to plan' the decommissioning efforts, thus minimizing unplanned 
activities. By using a team concept in the planning effort the potential risks will be better 
characterized. Schedule flexibility will be maintained by providing several options in 
planning the decommissioning tasks. 

Minimize waste generation. The decontamination process selection plays an important 
part in minimizing secondary waste streams. Scarification/scabbling is the primary 
decontamination method to be used on concrete surfaces. Metal surfaces will be 

. decontaminated using a variety of techniques. The surfaces will be wiped down with' . 
cleaning solution, sprayed with strippable paint and potentially cleaned using abrasive 
blasting. Other processes (such as microwave ablation) may be used if required and 
funded. 

' 

2. 

3. 

. .  

4. 

- . . 
. .  -. - - 

5. 

3.2.2 Decommissioning Engineering PackageAWCP Preparation 

The following paragraphs describe the steps and the integrated "project team" approach which 
will be used to develop IWCPs which adequately address the scope of work to be performed 
and specific administrative and engineering controls which are required to be applied to specific 

Maximize the use of existing procedures and develop others as needed. This will allow 
focusing project team members on the task at hand instead of creating new documents. 
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decommissioning-pperation. This approach is in full compliance with the Enhanced Work Planning 
philosophy. 

3.2.2.1 Review Of Characterization Data And Historical Information 

Review of characterization information is completed to identifyherib the potential hazards within 
the work area so that the IWCP can be developed to ensure that the individuals assigned to 
work within an area are properly trained and protected. Additional characterization will be 
conducted as described in Section 4.0 (Facility Characterization) and Appendix C 
(Characterization Survey and Work Summary Matrix). 

3.2.2.2 Perform Engineering Walkdowns 

Engineering walkdowns will be performed to evaluate and define the specific decommissioning 
,&&miques to be used and engineering controls required to minimize perwnn&aWmrez$kese- - . - 
walkdowns and tabletop work planning efforts will include participation from an integrated “project - 
team” composed of: 

- Radiological Engineering 
- Radiological Operations 
- Construction ManagemenKraft Foreman 
- Mechanical, Civil, Electrical and Instrument Engineering 
- Waste Management 
- Building Operations 
- Industrial Health and Safety 
- Craft 
- Environmental Compliance Personnel 

3.2.2.3 Engineering PackageAWCP Development 

.~-~zxp2- -.. 
.. . 

The engineering package development and IWCP process has been combined to develop work 
instructions for the 779 Cluster Decommissioning Project. 

Based on input from the project team, walkdowns, characterization data and applicable building 
documents, an engineering package will be developed for each work area. The engineering 
packages will contain detailed work instructions for all the decommissioning activities. The 
packages include engineered radiation controls, health & safety practices, and waste 
management requirements, in addition to the decontamination, disassembly, and size reduction 
instructions. Work instructions will be written such that they can be used directly as the IWCP. 
Isometric drawings, piping and instrument drawings, and photographs will be used as tools to 
supplement the work instructions. The IWCP will be reviewed and approved by critical members 
of the project team and applicable support groups. 

3.2.3 Standard Work Steps 

Provided below is a summary description and typical sequence of operation which will be 
employed during the decommissioning of work areashooms within the 779 Cluster. These 
activities will be controlled and authorized by a specific IWCP and may be modified, as 
appropriate, to address a specific condition or hazard in a particular area or room. 

0 Additional radiological, industrial hygiene and safety characterization will be performed to 
prepare appropriate work authorization documents such as RWPs, ALARA reviews and 
AHA. This characterization process will be an ongoing process throughout the 
decommissioning process to ensure the work area hazards are adequately quantified and 
proper personnel and environmental protection is provided. 
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a 

Prior to starting. any activities, all involved personnel will participate in a pre-evolution 
briefing to discuss the proposed work and to review the applicable safety requirements. 

If asbestos containing materials will be disturbed as part of the scope of decommissioning 
activity, the area will be abated by a qualified contractor prior to start of decommissioning. . . 
work which could disturb the asbestos containing materiat. The abatement activity will be 
carefully coordinated to minimize interference with other activities. 

Equipment and horizontal surfaces within a work aredroom will be vacuumed and/or 
wiped down. Damp cloth and decontamination fluid and/or tack rags may be used. This 
house cleaning will be performed to minimize personnel exposure to potentially 
contaminated dust during subsequent decommissioning activities. This action would also 
remove any loose (asbestos, lead, beryllium) radioactive contamination. 

Electrical power to componentdsystems to be removed will be de-energizedand!n&ed=- .II( 

energized or is required for continued decommissioning operations will be clearly identified. 
Temporary power may be utilized and will be clearly identified and controlled. 

Temporary ventilation will be used as necessary. 

:.'.T -. .:-. 
out, tagged out, and disconnected. Electrical system conduit which cannot be de- ~. 

Piping systems and equipment will be drained, isolated and locked out/tagged out prior to 
any work on the system/equipment. All collected liquids will be appropriately sampled 
and managed/dispositioned in accordance with site waste management procedures. 

Interconnecting system piping, conduit, bracing and supports will be removed as 
necessary to remove equipment and components from the room. 

Equipment within the work areahoom will be removed. As a general rule equipment located 
at floor level will be removed first to allow better access to overhead areas. Equipment 
removal may include the disassembly and decontamination of the equipment if it is 
determined to be cost effective. The decontamination efforts may be completed in place or 
the equipment/glovebox may be moved to another area for decontamination and size 
reduction. A variety of decontamination techniques may be used including, a simple wipe 
down, use of abrasive material such as scotch brite, steel wool or sandpaper. More 
aggressive methods discussed in Appendix B may be used if necessary. All equipment 
and components to be unconditionally released will be surveyed in accordance with the 
RFETS Radiation Control Manual and associated implementing procedures prior to 
release. 

3.2.3.1 Gloveboxes, B-Boxes And Hoods Will Be Decommissioned Using The Following 
Approach 

a 

a 

Equipment and components will be removed from the internal portions of the contaminatiorr ; - - 
containment device (i.e., glovebox). This will facilitate the decontamination of the surfaces 
likely to be contaminated. 

Internal surfaces will be wiped down using tack rags, non-ionic clean solution, loose 
materials will be swept up and as required, a light abrasive material will be used such as 
Scotch Brite. More aggressive techniques may be used such as abrasive grit blast or 
other methods discussed in Appendix B. 

-- 

Based on radiological survey measurements a strippable coating may be applied to fix 
surface contamination during size reduction operations. When appropriate, the strippable 
coating may be applied and removed several times to reduce surface contamination 
levels. This action will minimize the volume of TRU waste generated. 
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0 Lead shielding on the external surfaces of the gloveboxes will be removed to minimize the 
generation of mixed waste. 

0 Prior to the size reduction of a glovebox, B-Box or hood it will be enclosed in a 
contamination control containment. Depending on the layout of the room, the size of the 
component to be size reduced and contamination levels, a containment may be erected 
around the equipment in place or the equipment may be moved to a semi-permanent size 
reduction facility located within Building 779, but in another room/area. In any case the 
contamination control containment will be equipped with HEPA ventilation to control the 
spread of contamination and minimize worker exposure during size reduction and waste 
packaging operations. 

0 Working inside a containment workers will size reduce the component using a variety of 
methods including nibblers, saws and other metal cutting techniques. Size reduction will 
be performed as required to minimize waste volume and allow paskzgingin approved-. 
containers. All waste material will be characterized and packaged in accordance with site 
Waste Management procedures as described in Section 8.0. 

t e<. f l  _ -  -_- - 

0 After all equipment and systems have been removed from the room/area the exposed room 
surface will be radiologically decontaminated and abated for lead and/or PCBs in painted 
surfaces, as necessary. The surfaces will be sampled/surveyed to determine the need for 
further decontamination and to verify the effectiveness of the decontamination process. 
Room surfaces will typically be decontaminated by wipe down and/or surface scarification 
methods such as scabbling or other similar technique discussed in Appendix 6. 

3.2.4 Sequence Of 779 Cluster Decommissioning 

The overall approach is to divide the 779 Cluster into workable sub-areas. Planning and work 
documents will then be developed around the sub-areas. 

The Building 779 Annex is the first sub-area to be worked. The annex was chosen as the first 
sub-area because: 

1. The annex was built as a stand alone structure. 

2. 

3. 

The second sub-unit consists of the Building 779 rooms, hoods and gloveboxes which exhaust 
through the ventilation plenums in Building 729. These areas were chosen because they contain 
a substantial amount of the remaining radioactive contamination hazard. In addition, the rooms 

- and support systems for this area can be isolated from the remaining building. .-- - - - '- 7'- . 

The annex has ventilation and utilities which can be decommissioned without affecting the 
remaining building systems or structures. 

Deactivation is scheduled for completion in early 1997. 

The third sub-area consists of the Building 779 rooms, hoods and gloveboxes which exhaust 
through the ventilation plenums in Building 782. 

These rooms and the exhaust plenum contain the remaining known Contamination. After the third 
sub-area is decontaminated the Building 779 Cluster's further risk to human health and the 
environment is minimal. 

As the equipment and systems are cleared from each sub-area of the building, an additional 
engineering package will be developed to complete the removal of all remaining utilities to the 
area. This will include the ventilation systems and all electrical power within the area. The sub- 
area will then be sealed off until demolition of the building containing the sub-area commences. 
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Once Building 779 is sealed off, workers will use engineeririg packages for utility isolation, 
decontamination, and strip out of the satellite building asscciated with the Building 779. The 
satellite buildings will then be ready for demolition. 

The final engineering packages will be demolition plans for.the individual 779 Cluster facilities. 
These plans will detail the work steps and precautions required to accomplish the final 
dismantlement of the buildings in the Cluster. The final detnolitions are projected in the Appendix 
4 schedule. 

4.0 FACILITY CHARACTERIZATION 

4.1 INTRODUCTION 

Characterization of a facility is the process of identifying what physical, chemical, biological and 

tank or loose Le., radioactive material ion a floor. The hazard may be potential i.e., broken ladder - ‘ - 

or immediate i.e., a leaking pipe which contains radioactive material. 

This section discusses the types and phases of characterization which have been and will be 
completed for the 779 Cluster. There are five phases of facility characterization which are being 
completed in the 779 Cluster facilities as defined below:. .. 

4.1.1 ’ Scoping Characterization 

The Scoping Characterization phase is the process of gathering information about facilities’ 
hazards from existing sources. The main sources of this information are historical records, routine 
survey records, facility walkdowns, and interviews with facility personnel and former facility 
personnel. Note that no additional sampling or surveys are necessary in this characterization 
phase. The compilation of this information is used as the basis for preliminary evaluations of 
proposed decommissioning activities. The Scoping Characterization phase feed information into 
the Reconnaissance Characterization phase. 

The 779 Cluster’s Scoping Characterization phase is complete. The documents which were 
reviewed in gathering this information are identified in the project files. 

4.1.2 Reconnaissance Characterization 

:.-= . .  :. - . - -%.--~~di~]og~cal  hazards aFe associated with a facility. The hamrd, may be c o n ~ e d , . - i . ~ ~ ~ a c ~ ~ ~ ~ ~ ~ - ~ ~ . . - ’ i T ; j i i ~ ~ : - . . -  
. -. 

The Reconnaissance Characterization phase establishes a definitive baseline of information 
about the facility’s hazards. During this phase of characterization the Scoping Characterization is 
used in conjunction with a review of the proposed decommissioning activities to determine if the 
proposed activities are feasible and to identify the need for additional sampling and/or surveys. If 
additional characterization information is needed to adequately define the quantity and distribution 
of contaminants, the additional samples would be.completed during the 

.. Characterization phase. The culmination of this phase results in development of a RLCR.. The:. : 
RLCR is a summary of all the known characterization information which was obtained for the 
facilities being investigated. 

The 779 Cluster’s RLCR is complete. Although no formal data quality objective (DQO) process 
was documented in completing this evaluation, the elements of DQO were used in a mental 
evaluation of the information requirements. A more formal and rigorous characterization DQO 
process has been incorporated into the decommissioning characterization protocol procedure 
which will be used to document further characterization. No additional sampling or surveys were 
required to complete the RLCR. Appendix C of this document is a Characterization Survey and 
Hazard Summary Matrix. The Characterization Survey and Hazard Summary ‘Matrix summarizes 
the hazards that are known to be present or expected to be present in the indicated work area. 
The 779 Cluster’s RLCR and DOP’s Appendix C information is being used (1) to complete the 

’ 

. . __ -.: .. -- 
. .  

...-I .. . ..= -.% .: r... 
- . -. 
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preliminary hazard analysis, (2) to wpport the preparation of detailed decommissioning work 
packages, (3) to estimate the type and amount of waste which is expected to.be generated 
during the decommissioning, (4) to support project plan considerations of dose assessments for 
ALARA analyses. 

4.1.3 In-Process Characterization 

In addition to the Reconnaissance Characterization, additional Radiological, chemical, and safety 
surveys will be completed, as necessary, to prepare appropriate work authorization documents 
such as, RWPs and AHAs. These surveys are typically completed shortly before the work is 
initiated to ensure conditions have not changed since the work planning stage. As the work 
continues and hazards are removed, further characterization is completed to verify the 
effectiveness of the decommissioning work efforts. This continued sampling and surveys are 
called In-Process Characterization. 

I 4.1.4 Final Decommissioning Survey 

The Final Decommissioning Survey is conducted to demonstrate that the radiological and industrial 
contaminants within the facility have been reduced to levels that comply with the established 
release criteria. The Final Decommissioning Survey report will be included as part of the project’s 
administrative record and turned over to the Contractor’s Environmental Remediation Department 
for final site remediation. 

4.1.5 ConfirmatoryNerification Survey 

This survey is conducted to verify that the facility and/or material removed meets established 
release criteria. The confirmatory/verification survey is performed by a third party, which 
provides an independent review of the Final Decommissioning Survey methodology and survey 
data. Although the scope may vary, typically a confirmatory survey of one to 10 percent of the 
area is performed. Comparisons are made between confirmatory and final surveys. Anomalies 
are identified and addressed. 

1 4.2 779 CLUSTER CHARACTERIZATION 

Based on review of the available information, it was determined that no further sampling or 
radiation surveys were required prior to completing the Reconnaissance Characterization Report. 
However, additional sampling will be completed as In-Process Characterization. The quantity 
and quality of the data already reviewed is adequate to plan the decommissioning activities and 
provide for protection for the decommissioning work force. The following decisions/observations 
were made from the Reconnaissance Characterization data: 

1. There are no areas within the 779 Cluster facilities which have significant amounts of 
unidentified/uncr>ntrolled/unmarked radioactive contamination.-There are some areas which 
are clearly identified as contamination areas which are not in.B-Boxes or gloveboxes. 
There are no accessible areas which have radiation levels above 1 mrem. Room 160 in 
Building 779 is the only room known to have significant amounts of fixed radioactive 
contamination in the room’s painted surfaces. As equipment is removed from the 779 
Cluster facilities exposing painted surfaces, a thorough sampling and analysis for loose 
and fixed radiation contamination will be completed. Current planning is to remove paint 
from all rooms which handled significant quantities of radioactive material. 

2. Although there were hazardous chemicals in the 779 Cluster facilities, all excess and 
hazardous chemicals have been removed from the 779 Cluster facilities during the 
deactivation process. Because the chemicals have been removed and there are no 
known areas which have a buildup of chemical residue, no special chemical 
characterization is anticipated. Should a chemical be found during the decommissioning 
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3. 

4. 

5. 

6. 

7. 

process, the chemical will be handled in accordance with existing chemica1,identification 
and handling procedures. 

The specific quantity and distribution of asbestos containing material is not known, but a 
thorough walkdown of the facilities has b e w  completed. The walkdown revealed that 
there is asbestos in some insulation material, and potentially in some ceiling tiles, floor 
tiles, mastic and wall board taping compound. Much of the insulation material has.been 
wrapped in place to prevent the asbestos from being disturbed. The other areas which 
have a potential for containing asbestos are in good condition. Further sampling and 
asbestos abatement will precede any activity which would disturb the potential asbestos 
containing material. 

Experience with other facilities at RFETS seems to indicate that it is a fair assessment to 
assume all painted surfaces containing lead. This is the assumption made for the 779 
Cluster decommissioning planning process-. The first decommisskming eff &k+-eachwea.-: ---.. 
will be to wipe down and thoroughly clean-all surfaces. This effort is tcrremove any dust .- 
which may contain asbestos, lead, or beryllium. Computer modeling and leachability 
studies have demonstrated that lead in paint, if it exists, will not create a disposal 
problem. The amount of lead in the painted surfaces will be determined as necessary to 
support the decommissioning effort. 

. - 
. '  . 

Beryllium metal was removed from the 779 Cluster facilities during the deactivation 
process. But, because beryllium was machined in some areas of the facility, the first 
decommissioning effort in each area will be to wipe down and thoroughly clean all 
surfaces. This effort is to remove any dust which may contain lead or beryllium. A more 
thorough sampling and analysis will be completed prior to work in areas previously 
identified as a beryllium work area. 

The 779 Cluster facilities fluorescent lights and fluorescent light ballast will be removed 
and disposed in accordance with appropriate RFETS procedures. 

The following contaminants of concern have initially been identified based on an analysis 
of the proposed work, facility history, walkdowns, and process knowledge. If other 
contaminants are identified during the course of decommissioning, or additional information 
becomes available, these contaminants will be included, as appropriate, in future 
characterization efforts: 

' 

Contaminant Location 
Plutonium 
Americium 
Uranium 
Lead - Painted surfaces and shielding 

PCBs - Electrical wire insulation, paint, adhesives 

The 779 Cluster Decommissioning Project Specific Health and Safety Plan contains information on how 
the above information will be implemented as the decommissioning effort is completed. 

4.3 RADIOLOGICAL CHARACTERIZATION 

The radiological characterization of the facility and equipment will make use of existing operational 
radiation protection surveys, supplemented by additional surveys and samples, to determine the 
presence and/or level of radioactive contamination. The radiological monitoring of radiation exposure 
levels, contamination, and airborne radioactivity will comply with requirements of 10 CFR 835, RFETS 
Radiological Control Manual and implementing procedures. The characterization surveys will be 

- 
- 
- 

Interior of gloveboxes and ventilation systems, isolated locations on building surfaces 
Interior of gloveboxes and ventilation systems, isolated locations on building surfaces 
Interior of gloveboxes and ventilation systems, isolated locations on building surfaces 

Asbestos - Thermal system piping insulation, tile, adhesive . - - - - - - Beryllium - Building and equipment surfaces - I  
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performed by trained and qualified personnel using instruments that are properly calibrated and 
routinely tested for op9rability. Samples of potentially contaminated liquids, painted surfaces, and 
sediment will be colleoted and analyzed by qualified individuals using appropriate equipment and 
approved procedures, The results of radiological surveys will typically be documented on a map. The 
documentation will coQtain sufficient detail to permit identification of original survey and sampling 
locations. 

Using the facility operational and radiological history, biased sampling locations will be selected to 
quantify radioactivity based on suspected, or known, contamination at a given location. Examples 
include horizontal surfaces such as the tops of gloveboxes and piping in overhead areas. Unbiased 
locations of unaffected areas will selected at random. Examples of these areas include office areas and 
areas where radioactivity is not expected (see Appendix C for room specific information). 

4.4 ASBESTOS CHARACTERIZATION 

The objective of the asbestos material character.ization is to determine the type;-quantity and location of 
asbestos containing building material (ACBM). The characterization of the building will be conducted in 
several phases. These phases will correspond to the work areas identified by the overall building 
decommissioning schedule. Work areas will be characterized prior to the disruption or removal of 
suspect materials (see Appendix C for room specific information). 

Asbestos material characterization includes a review of documents detailing facility history, facility 
construction drawings, facility walkdowns, sample collection and analysis, and evaluation and 
documentation of results and conclusions. The asbestos characterization survey will be designed and 
managed by a qualified individual per the requirements of 29 CFR 1926.1 101 . Samples will be 
collected at locations identified during the review of facility drawings and walkdowns. Surveys will be 
performed by trained individuals who follow written procedures. All samples will be tracked from sample 
collection, transport, and analysis. All samples will be analyzed at a certified laboratory. Data will be 
recorded in an orderly and verifiable manner and will be reviewed by a qualified Building Inspector for 
accuracy and consistency. A report will be prepared summarizing laboratory results including sample 
location, sample description, asbestos type and percent, non-asbestos fiber types, matrix types and 
sample color. 

4.5 BERYLLIUM CHARACTERIZATION 

' 

Work areas and equipment where beryllium is known or suspected of being present will be surveyed 
prior to disruption or removal of such items or surfaces. Beryllium smears will be collected and 
analyzed from various equipment and surfaces within the facility. Sampling and analysis will be 
conducted by trained individuals in accordance with the RFETS Beryllium Control Program (see 
Appendix C for room specific information). 

4.6 LEAD CHARACTERIZATION 

Lead shielding and lead-based paint are known to be presentin ihe'facitity: The general approach will 
be to assume that all painted surfaces are lead-bearing unless proven otherwise. This approach will 
minimize characterization costs and ensure worker protection. Selected lead sampling will be conducted 
by collecting media samples for analysis and/or with portable lead detection equipment. The sampling 
and analysis will be conducted by trained individuals using written procedures. 

4.7 POLYCHLORINATED BIPHENYLS (PCBs) 0 

Based on review of the 779 Cluster's records, there is no reason to believe PCBs have been used or 
spilled in any of the facilities. Therefore, no PCB samples have been taken for the 779 Cluster 
Reconnaissance Characterization. However, guidelines are being developed which will assist in the 
identification of materials, with a potential to contain PCBs, which have not previously been 
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considered to contain PCBs. The PCB guidance document, once approved, will be used to identify 
appropriate materials for investigative sampling for PCBs. 

4.8 DOCUM ENTATION 

During characterization activities; several direct, indirect, and sample media samples will be 
measured, obtained, and analyzed for radiological and hazardous material contaminants. The 
results will be used to determine the extent and magnitude of the contaminants and the basis for 
estimating waste quantities and decontamination options. Sample collection, analysis, and the 
associated documentation will follow standard written procedures and meet the recommendations 
and requirements of applicable regulatory agencies. A chain of custody sample tracking form will be 
used for each sample collected to account for the sample from collection to the point of analysis. 
Radiation protection for the sampling event and the sampling team will be addressed under a 
Radiological Work Permit. Additional personal protective equipment for the sampling activity will be 

Records will be maintained as part of the project files in accordance with the criteria established and 
outlined in the DPP. Appropriate project documents are sent to the Administrative Record. 

as specified by Industrial Hygiene in the AHA. ... - ~ , , -. ,--. -i -I +_ 

5.0 BUILDING CLEANUP CRITERIA 

One of the objectives for this project is to reduce the hazards within the 779 Cluster facilities to 
acceptable levels. The purpose of this section is to identify the cleanup criteria (acceptable level) 
which will be used to release the 779 Cluster facilities for demolition. Based on the 779 Cluster’s 
characterization information, the predominate hazards to be removed from the facilities are: 

Radioactive Contamination 
The release levels for radioactive contamination is discussed below. Note that of all the 
radioactive contaminates known to have been introduced into the 779 Cluster facilities, the 
radioactive contaminant with the lowest release level is Plutonium. 

Asbestos 
All asbestos containing material will be removed from the facilities prior to demolition. 

Bervllium 
All beryllium metal has been removed from the 779 Cluster during the deactivation efforts. There 
are no environmental laws which have an identified beryllium surface contamination limit. The 
release criteria and survey methods will conform to the approved RFETS policies and 
procedures. Building surfaces and equipment suspected as being contaminated with beryllium 
will be surveyed to assess the level of any beryllium contamination. The RFETS beryllium 
housecleaning surface contamination limit is 25 micrograms (ug) per square foot. In any case, no 
beryllium contaminated material will be released from RFETS without being properly packaged, 
labeled and having DOE approval. 

Lead 
Lead is identified as a hazardous substance. Lead will be segregated from other materials and 
dispositioned appropriately. Lead contained in material which could be returned to a landfill (i.e., 
painted building surfaces) will be checked for leachability through EPA approved procedures or 
computer modeling, as agreed to by the lead regulatory agency. 

PCBs 
The 779 Cluster’s building surfaces will be free of PCB contamination. The limit for release of 
PCB contained material is 50 ppm. 

. .  
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5.1 

The purpose cf this section is to provide the radiological contamination cleanup criteria for the 779 
Cluster buildings. Section 4.0, Facility Characterization, Appendix C, Characterization Survey 
and Work Suramary Matrix, and the Reconnaissance Level Characterization Report for this 
project, identify the contaminants which are expected to be present at the start of the 
decontamination. The characterization information is used to ensure: Workers are protected form 
the hazards in the work area, ensure contamination is contained to protect the environs, and to 
ensure the waste generated is properly and safely handled, packaged, labeled and moved. 

R AD18 LOG IC A L 

In accordance with the RFCA, residual radiological contamination levels present on 779 Cluster 
building surfaces, equipment and demolition materials will be reduced to a level that will not cause 
the maximally exposed member of the public to receive, through all potential pathways, an 
effective dose equivalent (EDE) of 15 mrem above background in any single year. When 
approved, (the RFETS Building Radidion C!em:~p StandaxL@!3CS) is currently being 
developed by the EPA, CDPHE, DOE) the BRCS will delineate the maximum levels of residual 
radioactive material allowed to remain on building surfaces, equipment and materials that will not 
result in exceeding the 15 mrem/year limit. The specific surface contamination levels for 
removable and total surface activity will be determined using an appropriate dose model such as 
RESRAD or RESRAD-Build. Radiological data collected during characterization and final survey 
will be input into the approved computer model to ensure compliance with the 15 mrem/yr limit. 
Until the BRCS is approved, the more restrictive radiological contamination limits from the RFETS 
Radiological Control Manual, the Health and Safety Plan (1 -P73-HSP-1810, Appendix 1 ), and 
DOE Order 5400.5, Radiation Protection of the Public and the Environment (Figure IV-1) will be 
used. Table 5-1, taken from the RFETS Radiological Control Manual, is the most comprehensive 
table and includes all of the applicable RFETS radiological limits. In addition to utilizing the 
applicable limits, and following RFETS radiation protection implementing procedures, ALARA 
principles will be adhered to in order to minimize radiation exposure to the workers, public and 
environment. 

Note that the cleanup standard applies to that portion of the building which is left standing or that 
portion which will be placed in an area which could cause exposure to the general public. 
Equipment and building structures which are removed and packaged as radioactive waste do no 
enter into the RFCA cleanup requirements. If it becomes necessary to remove a portion of the 
building structure before the final survey can be accomplished, appropriate engineering controls 
will be put in place to minimize the potential for a radioactive release to the environment. These 
actions may include use of fixative or building an enclosure around the area to be removed. 

The Final Decommissioning Survey will be conducted prior to the demolition of the outer building’s 
structure. The sampling frequency, survey techniques, and related methodologies as described 
in the following decommissioning documents will be used as a guide to develop and implement 
this final survey: 

e Nuclear Regulatory Commission’s Draft NUREG/&R 5849, Manual for Conducting 
Radiological Surveys in Support of License Termination, Draft NUREG 1505, and Draft 
NUREG 1506 

e Draft MARSSIM, Multi-Agency Radiological Survey and Site Investigation Manual 

Areas and equipment will be classified as Affected or Unaffected based upon process 
knowledge; previous building surveys, and characterization surveys. Affected areas and 
equipment will be surveyed extensively in accordance with applicable procedures. Typically, 
building surface areas are gridded in 1 m2 intervals. Total activity and removable alpha and 
beta-gamma measurements are taken at the center of every 1 m2 grid or at every grid intersection. 
In addition a 100% scan survey is performed over the entire surface area. Unaffected areas, such 
as offices, are surveyed at less frequent intervals. Typically a scan survey is performed on 
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approximately 10% of the brjlding surface area. Total activity and removable alpha and beta- 
gamma measurements are r2ken at least every 50 m2 or more often in order to achieve reasonable 
statistical correlation to ensure at least a 95% confidence level of all data collected. Biased 
samples are obtained at loc;,itions most probable of being contaminated, and at other locations as 
specified by the cognizant rhdiological engineer. 

5.2 

The unrestricted release of equipment to be removed from the site will comply with the RFETS 
Radiological Control Manual, the Health and Safety Plan (1-P73-HSP-1810, Appendix l ) ,  and 
DOE Order 5400.5, Radiation Protection of the Public and the Environment (Figure IV-1) and 
applicable radiation protection implementing procedures. If 10 CFR Part 834 is approved, all 
applicable practices and procedures will be reviewed and modified accordingly to ensure 
compliance. Table 5-1 , taken from the RFETS Radiological Control Manual, is the most 
comprehensive table and includes all of theapp!szt;t%R5!G!%2 :%$!zk$z&=!&w&f-& release of 
materials and equipment. 

E Q U I P M E NT U N GO N DIT ION A L RAD IO LOG IC A L 'R EL E AS E CRITERIA 

, - 
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Table 5-1 Summary Of Contamination Values’; In DPM/lOOCMz 

U-natural, U-235. U-238 
and associated decay 
products I 1,000 1 5,000 I 1,000 I 5,000 

 personnel*^' 
Monitoring 

Areas Materials and Equipment 
(Activity Guide, G )  (Activity Guide, G )  

15,000 1 5,000 

Th-nat. Th-232, 9-90. Ra- 
223. Ra-224. U-232, 1-126, 
1-131, 1-133 I 200 I 1,000 1 200 I 1.000 

20 - so0 

3,000 1 1,000 

20 I00 

1,000 

300 . 

5,000 

500 

10,000 10,000 

Beta-gamma emitters 
(nuclides with decay 
modes other than alpha 
eniission or spontaneous 
fission) except Sr-90 and 
others noted above3 
Includes mixed fission 
products containing Sr-90 

I0,OOO 

Tritium organic 
compounds, surfaces 
contaminated by HT. HTO 
and metal tritide aerosols6 I0,OOO 

I 5,000 

I0,OOO 

5,000 

I0,OOO 

Notes: 

1. The values in this Table apply to radioactive contamination deposited on, but not 
incorporated into the interior of the contaminated item. Where surface contamination by 
both alpha- and beta-gamma-emitting nuclides exists, the limits established for the alpha- 
and beta-gamma-emitting nuclides apply independently. 

As used in this Table, dpm (disintegrations per minutes) ineons the rate of emission by 
radioactive material as determined by correcting the counts per minute observed by an 
appropriate detector for background, eficiency, and geometric factors associated with the 
instrumentation. 

2. 

-- . 3. The levels mav be6 averaged over one square meter provided the maximum s u r - c e  activity in 
any area of 100 cm2 is less than ?hree times the value specified. For purposes of averaging, 
any square meter of surface s h a l l 3  be considered to be above the activiry guide G 8 

( I )  From measurements of a representative number n of sections it is determined that l /n 
C,Si 2 G, where, Si is the dprdlO0 em2 determined from measurement of section i; 

or, 

(2) it is determined that the sum of the activity of all isolated spots or particles in any 100 
cm2 area exceeds 3G. 
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Table 5-1 Sumgary Of Contamination Valuesl; In DPM/lOOCM2 (con’t) 

4 .  The ai? ount of removable radioactive nwterial per 100 cm2 of surface area shoii1d-l be 
determied by swiping the area with dry filter or soft absorbent paper, applying moderate 
pressure, and then assessing the atnoiint of radioactive material on the swipe with an 
appropiate instrument of known efficiency. (Note - The use of dry material may not be 
appropriate for tritium.) 

When removable contamination on objects of surface area less than 100 cm2 is deteriiiined, 
the activity per unit area should5 be based on the actual area and the entire surface should4 
be wiped. Except for transuranics, Ra-228, Ac-227, Th-228, Th-230, Pa-231 and alpha 
emitters, it is not necessary to use swiping techniques to measure removable contamination 
levels if direct scan surveys indicate that the total residual contamination levels are within the 
limits for removable contamina.tion. ?:z:;:.~ r . .  <T:Z~:. . ..:: ... . . .  . . . 

5.  This category of radionuclides includes mixed fission products, including the Sr-90 which is 
present in them. It does not apply to Sr-90 which has been separated from the other fission 
products or mixtures where the 5 - 9 0  has been enriched. 

6 .  The contamination limits for both Removable and Total (Fixed + Removable) for  Tritium 
related Contamination is [Reserved] in 10 CFR 835, appendix D, Surface radioactivity 
Values. 

7. These values are for detection limits of instrumentation used for personnel monitoring in 
accordance with Article 221.2. The release of personnel is in accordance with Article 221.3. 
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5.3 BERYLLIUM RELEASE CRITERIA 

The be'ryllium release criteria and survey methods will conform with current RFETS*policies and 
procedures. Building surfaces and equipment suspected of being contaminated with beryllium will 
be surveyed to assess the level of contamination. The surface contamination housekeeping limit 
for beryllium is 25 mgift?. Current RFETS practice for protecting personnel from beryllium is to 
utilize the ALARA principle. This includes the use of engineering controls to minimiza exposure, 
medical screening of personnel, and the reduction of limits and the proposed establishment of 
lower action levels. The limit for beryllium is currently being reviewed and a lower action level is 
being considered. The airborne limit for beryllium has been reduced from 2 mg/m* to 0.5 mg/m2. 
All personnel are trained in beryllium awareness and all sampling for beryllium is performed by 
qualified personnel. 

5.4 . ASBESTOS CONTAINING MATERIALS. (ACM) CLEANUP 'STANDARDS 

Prior to and during ths course of the-decommissioning project a comprehensive assessment and 
abatement program will be implemented in accordance with the OSHA Standard 1926.1 101, 
Colorado Reg. 8 and the site specific Heath and Safety Practices Manual. Characterization, 
sampling/survey, abatement will be performed by qualified personnel per the requirements of 
OSHA and EPA and NIOSH. The clearance standard or maximum allowable asbestos level 
(MAAL) for areas after abatement was performed is as follows: 

0 0.01 fiberdcc2 utilizing the phase contrast microscope means of analytical technique 

70 structures/mm utilizing the transmission electron microscopy technique 0 

5.5 POLYCHLORINATED BIPHENYLS (PCBs) 

The limit for release of PCBs containing solid material is 50 ppm. 

6.0 A UTH 0 R lZATl0 N BAS IS TRANS IT1 0 N S 

An Authorization Basis (AB) is the document or collection of documents recognized by the DOE 
as the contractual vehicle used to manage the risk associated with operating a nuclear facility and 
its associated support facilities. The AB also provides a framework for compliance with the Price 
Anderson Amendment Act. 

For the 779 Cluster, the AB for day-to-day operations is an approved SAR which was 
developed in 1987 under the DOE Albuquerque Field Off ice guidance and interpretation of DOE 
Order 5480.5. The SAR consist of several chapters which describe the facility and operations 
which will be completed within the facility. The SAR also analyzes the risks associated with 
completing these operations and sets bounds in which the facility operations must be conducted. 
If the conditions within the facility fall outside the operational bounds idmtifbd in the SAR, 
corrective actions must be taken to maintain risk within an acceptable level. 

Because the decommissioning activities were not identified in the SAR. Accidents associated with 
completing the decommissioning activities were not analyzed for impact on the capability of the 
facility to manage the risk during and after the postulated accident scenario. To analyze the 
decommissioning activities, a BIO has been developed in accordance with DOE-STD-3011-94 
(DOE 1994). The BIO, called Basis of Interim Operation Building 779 Cluster Decontamination 
and Decommissioning Phase, will replace the SAR as the AB for the 779 Cluster. The other 
RFETS engineering and administrative infrastructure documents which are used to control and 
manage work at RFETS will continue to be used. 

April 25, 1997 DOP-45 



7.0 HEALTH AND SAFETY 

7.1 INTRODUCTION 

7.1.1 Scope 

The purpose of this section is to describe the controls and monitoring programs to be utilized 
during the decommissioning of the 779 Cluster to ensure protection of the decommissioning 
employees, surrounding workers, the public and environment from potential and real hazards 
during the decommissioning process. This program will be implemented utilizing federal OSHA 
standards and site specific plans and procedures. 

7.1.2 Policy 

performing decommissioning activities on Building 779 and it’s support facilities. Decommissioning 
operations will adhere to all federal, state, local and city regulations and ordinances as applicable 
(see ARARs in Section 9), to assure worker safety and safety to the public is maintained at the 
highest level possible. 

- -  . _  It is the RFETS policy to ensure all ernpiofle.3me ?ffaLlrlsd:a safe-wcck emironment while -I ~ 

7.1.3 Objectives 

The major objectives of the health and safety controls and monitoring for the 779 Cluster 
Decommissioning Project are to: 

e Protect the decommissioning employees, surrounding workers, the public and environment 
from potential and real hazards during the decommissioning process. 

0 Ensure total safety management and quality is administered throughout the 

Develop and maintain a high level of health and safety awareness that is practiced by all 

Meet the goal of zero lost time accidents for the entire decommissioning process of Building 

Foster excellent safety communications between all site work groups that are affected by 

decommissioning process. 

levels of management, supervision and employees. 

779 and support facilities. 

the decommissioning of Building 779 and its support facilities to ensure the intent and 
goals of RFCA are met. 

0 

0 

0 

0 Train project personnel so they are capable of completing assigned tasks safely and in 
c compliance with the applicable ervironmental and safety regulations. - - - - - 
7.1.4 Technical Resources And Approach 

Decommissioning will utilize the site specific Health and Safety Practices Manual as the upper tier 
document to govern health and safety of the workers during the decommissioning process. A 
project-specific safety plan will supplement the site Health and Safety Practices Manual to focus 
on the specjfic safety concerns (chemical, radiological, industrial and hazardous) in the 779 
Cluster which exist or are created during the decommissioning process. 

Other safety documents may be developed as necessary to support new or changing 
environments, during the decommissioning process. They will be incorporated into the 
appropriate plans and/or work instructions as conditions require their use. Additionally the 
appropriate OSHA standards (29 CFR 191 0 and 1926) will be utilized and referenced as 
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necessary to safely conduct decommissioning work activities in Building 779 and it’s swpport 
facilities. 

7.1.5 Activity Hazard Analysis 

As discussed in Section 4.0 (Facility Characterization) several types of hazards have been 
identified in the 779 Cluster that will be evaluated to ensure the appropriate controls will be 
included in the work instruction (IWCP). These hazards are identified in the Appendix C; matrix. 

Based on these hazards, the work supervision and industrial hygiene personnel will perform an 
AHA for the work tasks which have the potential to injure or damage personnel, property or the 
environment. This AHA will identify things such as: potential hazards, training requirements, 
protective control measures and special equipment needed for specific job steps. The AHA will 
be implemented utilizing the RFETS Health and Safety Practices Manual, Section 2.1 1, Job 

HSP 24.01, Construction Health and SZfety Requirements. A more task specific analyses are 
covered in the AHAs. In addition to the AHA other enhanced work planning elements will be used 
throughout the project (see Section 3.2.2). 

, F A -  
Safety Analysis. An.overuiewaf thqxsject’s potential hazards are presented on Table 7.1 per ‘-r - -=-- 

7.2 INDUSTRIAL SAFETY 

7.2.1 Applications 

Day-to-day industrial activities will be governed by OSHA standard 1926 (Occupational Safety 
and Health Standards for the Construction Industry), RFETS Health and Safety Practices Manual 
and other contractor and project-specific safety documents, as applicable. The OSHA standard 
191 0 (Occupational Safety and Health Standards for General Industry) will be utilized when 
OSHA 1926 does not cover or address a specific health and safety topic. Areas to be 
addressed, and implemented by utilizing the RFETS Health and Safety Practices Manual include, 
but are not limited to: 

’ 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

e 

0 

e 

0 

e 

e 

0 

First Aid and Medical Attention 
Fire Protection and prevention 
Housekeeping/Egress 
PPE 
Employee Emergency Action Plans 
Noise Exposure 
Foot Protection 
Hearing Protection 
Head Protection 
Eye and Face Protection 
Safety Belts, Lanyards, Safety Nets and Lifelines 
Proper Tool and Machine Guarding 
Fall Protection I 

Basic Electrical Safety 
Lockout and Tagout 
Scaffolding Usage 
Demolition 
Welding/Cutting Operations 
Ladder Safety 
Basic Respiratory Protection 
Confined Space Entry 
Excavationflrenching 
Ergonomic Concerns 
Bloodborne Pathogens 

April 28, 1997 DOP-47 



.. 
I .  .. /. . 

, !’ 
Individuals w!!I bedrained for specific job task(s). A project specific training matrix will be used to 

004). 

7.3 TOX!C/HAZARDOUS MATERIALS AND CHEMICAL SAFETY 

7.3.1 Applications 

. identify trainirlg requirements for project personnel, (reference the RMRS training plan, RMRS - 

Hazardous materials and chemical hazards are governed by the applicable regulations and site 
specific Health and Safety Practices Manual. An AHA will be completed before handling, storing, 
transferring or disposing of these items. The AHA will identify job specific training requirements. 
The contractor’s training matrix must be structured to ensure workers are trained according to their 
specific work task. If workers are working with a specific hazard, job specific training will be 
provided (i.e., asbestos awareness). The PM is responsible to ensure individuals involved with 
the project are properly trained. :The FM g a m w k y ~ d e k ~  erktask to. tke job supervisor. The 
training requirements are reviewed at the pra-evotution briefings. 

Examples of work tasks which would require training verification or additional training are: 

0 Asbestos abatement 
0 Lead movement and handling 
0 Beryllium protection and clean-up 

0 Plutonium movement and handling 
0 Toxic chemical control 

0 

0 

Toxic chemical handling and transfers PCB management 
Hazardous materials storage and transfer 

Additionally, before handling any of these materials personnel will be trained in the use of the 
appropriate personnel protective equipment (PPE). 

7.4 RADIOLOGICAL SAFETY 

7.4.1 Applications 

Radiological work activities are required to comply with 10 CFR 835 - Occupational Radiation 
Protection, the DOE Radiological Controls Manual, the RFETS Radiological Controls Manual (site 
RCM) and the RFETS Health and Safety Practices Manual. Areas of focus in radiological safety 
include: 

. -  . . .. 

0 Applications of ALARA practices and principles 
0 Radiological engineering work controls 
0 Construction and Restoration Projects 

o Decontamination techniques 
0 Ventilation usage and controls 

0 Respiratory protection usage 
0 Radiological worker training 

0 Personnel contamination control. 

All personnel working in radiologically controlled work areas will be trained in the appropriate 
procedures for proper monitoring, correct work techniques and the proper usage of PPE while 
working in these areas. In some cases a hazardous material or chemical environment might be 

s -  Controlling the spread of contamination. I 

0 

0 

Radioactive material handling, storage and control 
External and internal exposure controls 

Radiological worker training for special applications 
Radiological performance indicator goals and standards 

0 

0 
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located in a radiologically controlled area. If this occurs, the most protective PPE wiil’be utilized for 
personnel protection. 

7.5 PROGRAM ELEMENTS 

7.5.1 Applications 

In preparation for the decommissioning of Building 779 and it’s support facilities, key elements of 
the Health and Safety Plan will be in place prior to starting the decommissioning efforts. Some of 
the key elements (of the safety program) are: 

a General safety training for all workers involved in physical decommissioning work 

Specific safety training for workers and supervisors depending on the job task and 

Supervisory safety task assignments criteria 
The development of safety communication vehicles (Le., safety toolbox meetings, bulletin 

Establish employee stop work authority process 
Establish process for all employees to correct safety and health hazards 

activities 

hazards invoived 

board information, safety newsletter) etc. 

a 

a 

a 

a Designations of competent persons 
a 

a 

7.6 EMERGENCYANJURY MANAGEMENT 

7.6.1 Applications 

The decommissioning process for Building 779 and it’s support facilities will utilize the site Health 
and Safety Practices Manual for illness and injury reporting. The Procedure HSP - 3.03 covers 
specific elements such as: 

a Reporting requirements for injuries or illnesses of personnel 

Reporting requirements for vehicle injuriesldamage 
Reporting requirements for property damage 

Follow up actions for injuries/illnesses 

0 OSHA 200 form requirements 
a Classification of accidents 

a Investigation requirements 

a 

a 

0 

If a radiological incident report is required in the event of an occupational injury in a radiologically 
controlled area, it will be processed in conjunction with the safety reporting forms utilizing HSP - 
3.02, Radiological Deficiency Report. 

7.7 PRELIMINARY HAZARD ANALYSIS (PHA) . . _ -  -...a 

Table 7.1, Preliminary Hazard Analysis (PHA) overview for 779 Cluster’s Decommissioning and 
Dismantlement was developed to aid in the planning of the 779 Cluster decommissioning. The 
PHA identifies the major tasks, the associated hazards, the hazard’s probable cause and the 
preventive measures which should be taken to minimize the risks in completing the activity 
identified. Additional hazard identification and preventive/mitigative features are evaluated in the 
779 Cluster BIO. 
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Table 7-1 Preliminary Hazard Analysis (PHA) Overview For 779 Cluster's , -> 
f Decommissioning And Dismantlement 

blAJOR WORK 
rASK 

'erform building 
valkdowns to identify 
WCP work steps 

dove office equipment 
md furniture to prepare for 
)&D activities 

'erform hazard analysis 
:haracterization activities. 
rhis includes asbestos, 
)eryllium, chemical, lead 
ind radiological sampling. 

April 29, 1997 

PLANNING PHASE 

H A Z ~ R D  - 

Tripping, falling , 
exposure to chemicals, 
hazardous substances and I 
or radioactive materials . 
Also exposure to noise 
hwx&.,.--,, _- - 

. - .  .- = 

Back strains, pinch points, 
extremity injuries due to 
falling objects or moving 
vehicles 

Overexposure to 
substances, accidental 
inhalation of substances, 
absorption into skin of 
substances, eye and skin 
irritation 

. .  . . . l i  . , i I. 

CAUSE 

No planning, lack of 
communicating between 
work groups, improper 
use of RWPS, not 
following room or 
building instructions 

Improper lifting of 
equipment, careless 
handling of equipment, 
improper. planning and 
walkdowns, no continuing 
observations or use of the 
buddy system 

Improper or no use of 
prescribed PPE, lack of 
proper planning, not 
following sampling 
procedures correctly, 
improper transport or 
handling of samples 
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. I  

PREVENTATIVS 
MEASURES 

Develop AHA'S 
Conduct effective pre- 
evolution briefings 
Follow all building 
instructions 
Ensure all personnel 
have been properly 
trained before entry 

Proper training 
conducted and 
documented 
Use of the buddy 
system 
Proper use of forklifts 
and trucks including 
operating alarm 
systems and brakes 
Planning meetings and 
briefings completed 
Proper use of AHA and 
PPE 

Prepare and implement 
AHA for job task 
Wear prescribed PPE 

Conduct planning 
meetings and briefings 
Follow all building 
instructions for 
sampling 

and sampling protocols 

properly 

- Utilize all procedures 

properly 
Ensure all sampling 
personnel, are in the 
proper medical 
surveillance programs 
Ensure all required 
training has been 
completed 



Table 7-1 Preliminary Hazard Analysis (PHA) Overview Fm779 Cluster's 
Decommissioning And Dismantlement Y 

ABATEMENT PHASE - ASBESTOS/L;EAD 

April 29, 1997 

WAJCR WORK 
rASK 

'erform asbestos and lead 
ibatement and clean up 
ictivities. 

.. , ,~ _.__-. .. .-. 

. . .  

- .. . . ._ -... 

HAZARD 

Exposure to asbestos 
airborne and surface 
contamination fibers 
which are lung hazards. 
Exposure to lead materials 
is hazardous to internal 
organs of the'body. 

CAUSE 9 

Improper clean up 
techniques including: 
Improper tent , 
decontamination or PPE 
&age. Improper 
ventilation usage. -- 
Improper waste handling 
and disposal. 
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PREVENTIVE 
MEASURES 

Obtain the services of 
a certified state 
abatement inspector to 
plan and supervise the 
abatement project 
Ensure all w o r k m  XEI- 
trained as asbestos 
workers 
Ensure all WETS 
asbestoflead 
prerequisites are met 
prior to job 
commencing 
Develop and 
implement an AHA(s) 
for the job 
Ensure all medical, 
training and PPE 
prerequisites are met 
Ensure the proper air 
monitoring sampling 
is performed during 
the course of the job 
by IH&S personnel 
Ensure all posting and 
clearance sampling is 
perfOlllled 

.. . .  . . r  . .  . 



. .  k, Table 7-1 Preliminary Hazard Analysis (PHA) Overview For 779 Cluster's 6 )  
Decommissioning And Dismanflemenf .I 1 

ABATEMENT PHASE - BE/RADIOLOGICAL 

VlAJOR WORK 
rASK 

'erform beryllium decon 
md clean up activities. 

'erform radiological 
lecontamination 
)perations. 

I.-i 

HAZARD 

Exposure to beryllium 
contamination in the air or 
surface which is a lung 
hazard. Improper use of 
decon equipment can cause 
exgemitv or ljmb damage 
of workers. . ~ 

Exposure to radioactive 
materials internally and 
externally. Cell damage 
and damage to internal 
body organs can occur 
with over exposures to 
radioactive materials. 
Improper use of scabbling 
or other decontamination 
equipment can injure 
extremity or other limbs 
of workers by causing 
gash 3r cstting :.vounds. 

CAUSE 

Improper clean up 
techniques including: 
Improper tent, 
decontamination or PPE 
usage. Improper 
ventilation usage. 
Improper wdste disposal 
and handling. Improper 
training in the use of 
decon equipment can 
injure the user and 
coworkers. 

Improper clean up 
techniques including: 
Improper tent, 
decontamination or PPE 
usage. Improper 
ventilation usage. 
Improper waste disposal 
and handling. No or 
improper training in the 
proper use of 
decontamination 
equipment. 
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P R EVE NTA7 I V E 
MEASURES 

Ensure all workers are 
trained as BE workers 
Ensure all R E T S  BE 
prerequisites'are met 
prior to job 
commencing 
Develop andimTlement 
an AHA(s) for the job 
Ensure all medical, 
equipment training and 
PPE preq.are met 
Ensure the proper air 
monitoring sampling is 
performed during the 
course of the job by 
IH&S personnel 
Ensure all posting and 
clearance sampling is 
perfOrmed 

Ensure all workers are 
trained as rad workers 
Ensure all RFETS rad 
prerequisites are met 
prior to job 
commencing 
Develop and implement 
an AHA(s) for the job 
Ensure all medical, 
equip. training and PPE 
preq. are met 

and smear monitoring 
sampling is performed 
Follow the Radiation 
Work Permit inst. 

Ensure the proper air 



Table 7- 1 Preliminary Hazard Analysis (PHA) Overview For 779 Cluster's 
Decommissioning And Dismantlement -S 

DISMANTLEMENT AND DECOMMISSIQNING PHASE *> 

. .  

. . . _  

.. 
. 'MAJOR WORK 

TASK 

Deenergize work areas and 
remove cables and wiring. 

- - ~ - ;  . - . -<. . ". - , -- . . . .- . L 

. .  

Move equipment out of 
rooms or area and 
transport utilizing 
forklifts, pallet jacks or 
pick up trucks. 

. . !  . . :. , ., 6, . -  

HAZARD 

Electrical shock to body, 
cutting of extremities or 
body parts using wire 
strippers or other hand 
tools, fall off ladder or 
scaffolding if used. 

Back injuries, pinching, 
extremity damage by 
dropping or falling 
objects. Internal and 
external body injuries by 
vehicle impact. Eye 
injuries by poking or dust 
particles in eye. Noise 
hazards. 

CAUSE .'! 

Lockouthagout not used 
properly, all workers not 
informed of lockouthagout 
status. Improper use of 
hand tools, ladders or 
scaffolding. Improper 
lighting in room-can cause 
improper use of equipment 
also. 

Improper lifting 
techniques, job flow not 
planned properly, pre job 
walkdowns not performed, 
vehicle alarm systems not 
working, buddy system 
not used, lack of attention 
to detail, worker fatigue or 
no use or improper use of 
PPE . 

PREVENTATIVE 
MEASURES 

Utilize lock and tagout 
procedures properly 
Inspect all hand tools 
before use 
Ensure all workers are 
trained in I d d ~ r ,  
scaffoldingarid fall 
protection measures 
before using this 
equipment 
Develop and utilize 
task specific AHAs 
Perform work area 
walkdown and conduct 
proper planning 
meetings and briefings 
Follow all IWCP 
instructions 
Ensure all worker 
training is current 

b 

0 

0.  

b 

Perform pre job 
walkdowns 
Develop AHAs for job 
Use buddy system 
Ensure vehicle alarm 
and bralung systems 
are working properly 
Utilize PPE properly 
Perform proper lifting 
techniques 
Ensure proper job flow 
is used and job is not 
rushed 
Perform pre job warm 
up exercises before 
lifting 
Do not attempt to 
move items that are 
stacked to high 
Cover all sharp edges 
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Table 7-1 Preliminary Hazard Analysis (PHA) Overview For 779 I :luster’s 

DISMANTLEMENT AND DECOMMISSIONING Pl-iASE 

Decommissioning And Dismantlement _.- 

MAJOR W 9 R K  
TASK 

Cut out piping systems in 
rooms or work areas. 

Rig piping and equipment 
out of rooms. 

. ~ ..-. ’ ,  . .  

April 29, 1997 

HAZARD 

Cutting of body limbs or 
body parts with 
mechanical equipment. 
Piping falling on feet, 
pinch points of rolling 
pipe, liquid splashes if 
piping is not diained, . 

springing of piping into 
body when cut. 

Bodily injuries due to 
falling objects or pinching 
of workers due to space 
limitations. 

CAUSE 
~ 

Improper use of 
mechanical equipment 
including no training of 
equipment being used, 
piping not rigged or 
restrained properly, 
piping not drained prior to 
cutting. 

No rigging plan, 
improper rigging 
techniques, improper 
worker body positioning. 

DOP-54 

PREVENTATIVE 
MEASURES 

Proper training with 
cutting equipment 
Develop and utilize 
AHA for job tasks 
Rig and restrain piping 
properly 

ns Utilize pipe cZpXar7er . 
cutting to keep debris 
from falling out and 
cover sharp edges of 
pipes after cutting 
Ensure piping has been 
properly taken out of 
service 
Utilize proper PPE as 
described in the AHA 
and RWP 

Develop rigging plan 
Comply with all 
RFETS standards for 
rigging 

implemen t 

walkdown and conduct 
preev 
Walkdown rigging path 
- all phases 
Perform pre and post 
job inspections on all 
rigging equipment 
Ensure all workers are 
properly trained 
Follow all req. of the 
IWCP 

Develop AHA and 

Perform pre job 

.~ 
. . 



Table 7-1 Preliminary Hazard Analysis (PHA) C.verview For 779 Cluster's . 
Decommissioning And Dismantleme ,. f . -  

DISMANTLEMENT AND DECOMMISSIONING PHASE . : a  

dAJOR WORK 
rASK 

'ackaging waste into 
:ontainers for storage and 
hipment 

:ut out and remove 
;loveboxes in rooms or 
vork areas. 

iAZARD 

'inching of extremities on 
:ontainer lids, barrels 
.oiling on feet,back 
;trains, foot injuries as 
Jehicle wheels impact or 
.oil onto extremities, 
.uts/gashes of hands by 
ooling. 

Pinch points, foot and 
iand injuries, cutting of 
ianddms,  eye and head 
injuries, burning of skin 
3r extremities. 

CAUSE 

Improper lifting and 
handling techniques, 
wrong tooling used to put 
lids on containers, pallet 
jack or forklift ramming 
into workers, job rushed 
or not planned properly. ' 

Improper use of grinders 
or no guards on grinders, 
cramped working 
conditions, bad lighting, 
limited vision, breaking 01 
leaded glass, plasma slag 
burns through clothing, 
improper use of PPE: 

PREVENTATiVE 
MEASURES 

Develop AHA and 
implement 
Review lessons learned 
from previous waste 
handling operations 
Devdo~,  ysnyer-~nl-. . 

. list befdre starting job' 
Ensure all waste 
containers are properly 
staged before starting 
job 
Ensure all building 
notifications are made 
before moving and 
handling waste 
Follow all RFETS req 
for waste handling and 
movement 
Follow all IWCP req. 

Proper training with 
cutting equipment 
Develop and utilize 
AHA for job tasks 
Rig and restrain 
gloveboxes properly 
Utilize pipe caps on 
ghox piping after 
cutting 
Ensure gloveboxes 
have been properly 
taken out of service 
before wcrk starts 
Utilize proper PPE as 
described in the AHA 
Perform tooling 
inspections before eact 
use 
Follow all IWCP req. 
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Table 7-1 Preliminary Hazard Analysis (PHA) Overview For 773 Cluster's 
Decommissioning And Dismantlement -* 

. DISMANTLEMENT AND DECOMMISSIONING PHASE 

JlAJOR WORK . 
rASK 

Ionstruct and utilize 
caffolding to perform job 
asks. 

. .  _ _  
.- 

'erfonn decontamination 
iperations using scabbling 
nachines, hydolazing 
echniques, hand wiping 
nethods or by applying 
tripcoat decontamination 
mint. 

HAZARD 

Fall hazards, workers 
struck by failing objects, 
hand injuries. 

Extremity injuries of hand 
XL feet by gouging, 
xtting or impact. 
Inhalation, ingestion or 
skin exposure to 
radioactive materials and 
ammonia vapors. 
Electrocution. Falls. 

d 

CAUSE ' E  

No' use of fall protection, 
improper training, no use 
of PPE, improper use of 
tooling, Improper rigging 
and transport of scuffling 
pieces, no scaffold 
inspections, scaffold 
collapse. 

Improper or no training on 
equipment used for 
decontamination, improper 
work area ventilation, 
improper use of PPE, no 
job planning. No lock 
out/ tag out of work area. 
No fall protection. 
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PREVENTATIVE 
MEASURES 

Proper training for 
scaffold erection and 
use 
Fall protection and 
rigging training 
Proper use of PPE 
Develop AHA 
Perform documented 
scaffolding inspection! 
Ensure all scaffolding 
is tagged properly 
Ensure all toeboards 
and side rails are in 
place 

Conduct mock up 
training on decon 
equipment and 
stripcoat operations. 
Develop AHA for job 
tasks 
Ensure work area is 
properly ventilated 
before applying 
stripcoat 
Ensure lockout/tagout 
operations have been 

Wear prescribed PPE 
as determined by 
IH&S and Rad Prot. 
Utilize fall protection 
when required 
Follow all IWCP, 
AHA and RWP 
requirements 

perfOrmed 

. .  . .  .. . 

. .  . .  

._ . . 



Table 7-1 Preliminary Hazard Analysis (PHA) Overvigw For 779 Cluster's 
Decommissioning And Dismantlement . 

D I S MANTLE M E NT AN D DE C 0 M MI S*S IO N I N G P H AS E 

iIAJOR WORK 
rASK 

'erform final cleanup of 
)ui Id i ng/s truc ture. 

~~ 

'erform final survey of 
)uilding. 

?erform demolition 
ictivities of building/ 
Xructure. 

HAZARD 

Tripping, falls, head 
wounds, pinch 
?oints,punctures, 
:ontusions, skin 
:ontamination, inhalation, 
absorption of radioactive 
materials. 

Falls, head wounds, 
Zlectric shock, abrasions, 
x t s ,  pinches. 

Body contusions, head 
injuries, suffocation, 
fatalities, breathing - -  . 

hazards. 

CAUSE 

Housekeeping, falling 
ibjects, non use of PPE, 
,mproper use of PPE, 
sharp edges or sharp 
ibjects not protected, no 
fall protection, improper 
ladder use. 

No fall protection, 
improper use of 
instrumentation, working 
in tight spaces, tripping 
hazards, bad housekeeping, 
improper termination of 
wiring. 

Wetting of concrete 
surfaces not utilized, 
brrriers not used properly, 
thorough inspections of 
work area not performed 
prior to demolition 
activities, lack of attention 
to detail. 
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- 
PREVENTATIVE- 
MEASURES 

Perform weekly 
housekeeping 
inspections 
Utilize fall protection 
when applicable 
Develop AHA for joh 
task 
Utilize PPE properly 
and as described by 
IH&S and Rad Prot. 

* Follow all ALARA 
reviews, AHAs, RWP 
and IWCP req. 

* Develop AHA 
Perform pre job 
walkdowns 
Utilizc fall protection 
when required 

* Complete ladder 
training as required 
Utilize two person rult 
when working in 
elevated locations 
Procure con tined space 
permits and training 
when required 
Follow all AHA and 
RWP rcquirements 

Develop job AHA 
Perform pre job 
walkdowns: a . 
Utilize PPE as - . 
prescribed by IH&S 
Maintain wetting of 
debris with fire hoses 
as demolition occurs 



.-' l? 

8.0 FACILITY WASTE MANAGEMENT 

Waste types which may result from the decommissioning of the 779 Cluster are 'radioactive, 
mixed, hazardous, toxic and solid waste. Waste generated as a result of decomi. issioning 
activities will be managed in accordance with all relevant RFETS waste operatior:s procedures. 
State and federal regulations and DOE Orders have been incorporated into the RFETS Waste 
Operations Procedures. 

8.1 TRANSURANIC (TRU) WASTE 

Transuranic waste is defined as waste that is contaminated with alpha-emitting transuranic 
radionuclides having half-lives greater that 20 years and concentrations greater than or equal to 
100 nCi/gram at the time of assay. Transuranic waste, as defined, may result from the 
decommissioning of Building 779. Less than 5% of the radioactive waste resulting from 
decomrnissicniq l s .~ .~wcted I- tu bcxpater.than 100 nCi/gram. Duct and glovebsx work are the - -- 
suspect items which may result in the production of TRU waste. Items will be decontaminated to 
the lowest level feasible in order to minimize the production of TRU waste. TRU and TRU Mixed 
Waste will be generated, characterized, and packaged in accordance with the RFETS WlPP 
Waste Characterization QA. 

''1 --=A -. 

8.2 LOW LEVEL (LL) WASTE 

TRU and TRU Mixed Waste will be generated, characterized and packaged in accordance with 
the RFETS TRU Waste Management Plan (WMP) and the RFETS WlPP Waste Characterization 
Q A  Project Plan. Low level waste is defined as radioactive waste that is not classified as TRU 
waste, spent nuclear fuel, or by-product material as identified in DOE Order 5820.2A, Radioactive 
Waste Management. Low level waste contains less than 100 nCi/gram TRU radioactivity. 
Approximately 95% of the contaminated waste produced as a result of the 779 Cluster 
decommissioning activities are anticipated to be low level in nature. Where feasible, items will be 
decontaminated to free release conditions. Items that have been decontaminated to a free release 
condition will be transferred for use at a different location within RFETS, for use at a different DOE 
facility, or sent to the Property Utilization and Disposal (PU&D) organization for appropriate 
handling. Low Level and Low Level Mixed Waste will be generated, characterized, and 
packaged in accordance with the RFETS Low Level WMP. 

' 

I 8.3 MIXED WASTE 

At RFETS mixed waste is defined as waste containing measurable amounts of radioactive and 
hazardous constituent(s). Mixed waste is Characterized as either low level or TRU based upon 
the amount of radioactivity at the time of assay. The 779 Cluster Decommissioning Project 
anticipates a minimum amount of mixed waste. The type of mixed waste that may be generated 
includes, but is not limited to, radioactively contaminated lead, glovebox gloves, used pump oil, 
and leaded glovebox-windows.. Mixed waste generated from decornwis4oning activities will be 
stored in permitted are2s on-site.or; where feasible, shipped to an approved off-site disposal site. 

~ 8.4 HAZARDOUS WASTE 

Hazardous waste is defined as waste that is listed or exhibits the characteristics of corrosivity, 
ignitability, reactivity, toxicity or that is listed in 6 CCR 1007-3, Section 261, 40 CFR 261, or 40 
CFR 261, Subpart B. The 779 Cluster Decommissioning Project anticipates some amount of 
hazardous waste in addition to the mixed waste mentioned in Section 8.3. 

8.5 INDUSTRIAL WASTE 

Industrial waste is characterized as that waste which meets land fill requirements. Industrial 
waste will be generated as a result of the 779 Cluster Decommissioning Project. This waste is 

' 
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expected to be managed in accordance with applicable rules ann regulations. 

8.6 WASTE MINIMIZATION 
-- 

The philosophy of waste minimization, as committed to in the FYS 7 Waste Minimization Program. ' 
Plan, will be utilized in the planning and management of the 779 Cluster decommissioning wastes: 
Project Management and Decommissioning workers will incorpora!e waste minimization practices 
into work procedures. Unnecessary generation of radioactive and mixed waste will be controlled . 
by utilizing work techniques that prevent the unnecessary contamination of areas and equipment, 
preventing unnecessary packaging, tools and equipment from entering radiologically contaminated 
areas and reusing contaminated tools and equipment when practical. Waste minimization will be 
accomplished using a waste life cycle cost approach. If the cost to demonstrate that the item is 
not contaminated exceeds the cost for waste disposal, the item will be disposed of as waste. 
The evaluation may include disassembly, decontamination, and survey costs. Elimination and 
reductio~,.ot.w,a$te. generated as a result of decommissioning is high priority. Standard .-.. .-.. -.. 
-decontamination operations and processes will be evaluated for waste minimifati'on Lpot&ifial ahd ' '' 
suitable minimization techniques will be implemented. Most of the bulk building structural material ' 
is expected to be free released and removed from the site for recycle or disposal. Table 8.1 
identifies the amount and types of waste which are expected to be generated. 

8.7 WASTE MANAGEMENT STRATEGY 

. 

. . 

=.--:-.'. --...'-*-.- ' 
. , . . . . . - . . . . - . . ._. . ... .* . _. _.. . - . .  

. 

The overall strategy for decommissioning of 779 Cluster is to evaluate the generation and waste 
management on a room-by-room basis. Typically, waste materials will be sorted at the time of 
removal and staged for further decontamination, survey, recycle, processing and packaging in 
another area of the 779 cluster, away from the point of generation. The existing RFETS Waste 
Management Program and procedures will be used to ensure the waste has been generated, 
packaged, and surveyed to meet the final destination Waste Acceptance Criteria (WAC). See 
Section 3 and the project schedule for a general discussion of the expected work sequence. The 
estimated volumes over time (generation) can be calculated using the project schedule and Table 
o i  
0.  I .  

PU&D Materials as defined in this DOP, are those materials that have historically been accepted 
for storage and reuse by PU&D. These materials include, but are not limited to, office equipment 
such as desks, chairs, tables, carts, bookshelves, equipment and instruments which are located 
in non-contaminated areas or have been located in contaminated areas but confirmed as non- 
contaminated through radiological survey. Following the philosophy of waste 
minimization,(Section 8.6), the maximum amount of things (economically feasible) will be released 
and sent to PU&D for disposition. The estimated volume of materials designated for PU&D is 
73,900 ft3. 

The waste estimates anticipated as a result of the 779 Cluster Decommissioning Project are 
summarized in Table 8.1. The types and volumes of waste have been estimated based on the 
following assumptions: 

e If a room was not posted as a radiological hazard, all materials contained in the room were 
considered non-contaminated and therefore suitable for dispositioning through PU&D. 

suspected of being contaminated and can be confirmed as non-contaminated through 
smear surveys, were also considered suitable for PU&D. Examples of such materials are 
desks, cabinets, and chairs. 

considered low level waste. Examples of such material are electronic equipment that 
cannot be surveyed sufficiently to confirm non-contamination. 

e Materials contained in rooms identified as Radiological Buffer Areas (RBAs), that were not 

e Any materials that were located in a RBA and were not suitable for smear surveys were 
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0 MateriaVwaste segregation was considered to be appropriate in Contaminated Arq.ss 
(CAS) providing an item could be surveyed. 

0 Office equipment, excluding computers, located in a CA were deemed suitable for 

Gloveboxes containing plutonium residuals are anticipated to produce TRU waste through 

dispositioning to PU&D. Decommissioning historical knowledge is the basis for thii, 
assumption. Survey data will be used to confirm this assumption. 

the decontamination process, specifically STRIPCOATTM application. Additional volumes 
of TRU waste may result from decommissioning activities such as ducting removal will be 
estimated in future revisions to the WMP. 

0 

0 All other materials that were located in a CA were considered low level waste although 
materials may require decontamination to achieve low level status. 

Each room estimate i&r,:lfied in Table 3.1 was calcutated by summing the cubic feet of materials 
inventoried in a room. The low level waste volume was determined by subtracting the PU&D 
volume, that is to say the volume of material estimated to be suitable for PU&D from the total room 
estimate. The resulting LL volume was then multiplied by 125% to compensate for container size 
limitations. (Not all of the volume of a waste crate can be utilized.) The LLM waste volume 
waste was determined by estimating the volume of lead affixed to a glovebox and final volume 
which would result from size reduction. 

The TRU waste volumes estimated in Table 8.1 are primarily derived from plutonium 
contaminated gloveboxes. Approximately, 66 gloveboxes have been identified for 
decontamination using STRIPCOATTM. Each glovebox is anticipated to generate 1.5 drums of 
TRU waste, resulting in 100 drums of TRU waste. 

The quantity of crates and drums were estimated using the following information. On average, 
7.8 cubic feet of material can be contained in a 55 gallon drum while 1 12 cubic feet can be 
contained in a standard waste crate. Lead and waste resulting from decontamination (such as dry 
combustibles) will be placed into 55 gallon drums. All other materials will be placed into standard 
waste containers except those. materials designated for PU&D which will be shipped directly to, 
PU&D. The number of standard waste containers (crates) was calculated by dividing the volume 
by 1 12 cubic feet and rounding off to the nearest whole number. The number of 55 gallon drums 
was calculated by dividing the volume of waste designated for containment in drums by 7.8 cubic 
feet then rounding to the nearest whole number. 

8.8 WASTE CHARACTERIZATION 

The characterization process discussed in Section 4.0 was used to estimate the type and volume 
of waste to be generated by the project. The Building 779 Waste Stream Residue Identification 
and Characterization (WSRIC) book is used to describe each of the processes which are 
performed in Building 779. Tha prcjcess-descriptions identify the different typesof 5hemicals 
used and wastes which are'generated in completing the various processes. The WSRlC is 
being used to help characterize the residual materials left in Building 779 (see Section 4.0). 

The Building 779 WSRlC has been revised to include anticipated decommissioning waste 
streams. The WMP for the 779 Cluster was developed using the WSRlC information to forecast 
waste types which will be generated during the decommissioning effort. 

In general, waste generated from decommissioning includes contaminated and uncontaminated 
equipment, tools, electrical conduit systems, piping systems, gloveboxes and facility structural 
materials. Decontamination will be performed in conjunction with decommissioning to remove 
radiological contamination and hazardous constituents. Hazardous materials and excess 
chemicals will be managed as waste, where applicable, and disposed of in accordance with 
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established Waste Management procedures. Mixed waste will be stored m-site, in accordance 
with the Hazardous Waste Requirements Manual until the material can be shipped for final 
disposal. Initial Waste Volume Estimates are identified in Table 8.1. 

The 779 Cluster contains many pieces of equipment which will be released to PU&D for 
redistribution, disbursement or recycle as scrap material. 

8.9 RCRA UNITS 

Presently, there are three RCRA units located in Building 779. They are: Units 90.37, Room 131, 
GB 131A, 131 6, 131C, 131 D; 90.39, Room 137, GB 106-3, 106-4, 106-5; and 90.43, Room 160, 
GB 860. In the Draft Part B Permit which will be issued pending comment resolution, these three 
units have been combined into a single unit identified as unit 779-1. The 779 Cluster 
Decommissioning Project will close these units in accordance with requirements identified in the 
Part B RCRA Permit, Part X. There are no known IHSSs within the boundaries of the 779 
Cluster. 

. . .  

The project will not establish any RCRA permitted waste storage units within the 779 Cluster, 
but may establish 90 day and satellite accumulation areas to support project waste management 
activities. Hazardous waste will be transported to on-site permitted storage units within 
regulatory designated time lines. 

8.10 IDLE EQUIPMENT 

Presently, hazardous materials contained in idle equipment are processed by each building in 
compliance with the “Management Plan for Material Contained In Idle Equipment, 94-MPAE-0017.” 
All idle equipment in the 779 Cluster is planned to be dispositioned during deactivation. 

8.11 LAND DISPOSAL RESTRICTION (LDR) 

Release of non-contaminated material, debris, and equipment from a site contaminated with 
hazardous materials is accomplished by demonstrating that the materials or wastes do not exhibit 
any of the characteristics of hazardous waste as identified in Subpart C of 6 CR 1007-3 SS261 
or are excluded under the provisions in Subpart D. Process knowledge and operating history 
related to the facilities can also be used to segregate hazardous contaminant areas from 
unaffected areas. Further sampling and analysis of wastes may be required during the project to 
determine if the wastes are regulated as LDR, or if the wastes can be exempted under the 
“hazardous debris rule.” LDR requirements are integrated into RFETS waste and characterization 
procedures to ensure compliance with designated TSD facilities and on-site WAC. 

Under the “hazardous debris rule” provision, and in accord9nce with the debris treatment 
standards defined in 6 CCR 1007-3 SS268.45, treated hazardous debris is excluded from the 
definition of hazardous waste, provided that the debris is treated to the performance or design 
and operation standards by an extraction or destruction. technology, and the -treated debris does 
not exhibit the characteristic o fa  hazardous waste. The excluded debris can be disposed in an 

CCR 1007-3, Section 268, Subtitle C). Note that these exemptions apply to disposal of certain 
LL radioactive mixed wastes if they meet the receiving sites WAC for hazardous debris, 

: 

, 
. I  . .  . l 

~ 

I 

I industrial landfill (6 CCR 1007-3, Section 268, Subpart D) rather than a RCRA permitted landfill (6 
i 

I 8.12 WASTE MANAGEMENT FOR THE 779 CLUSTER 

An overview of the RFETS waste management process is contained in the DPP. The plan for 
waste management as it pertains to the 779 Cluster is as follows (Note: debris and recyclable 
material is not considered waste): 

1. Waste packaging criteria contained in existing site procedures will be followed. 
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2. 

3. 

4. 

5. 

Only qualified waste generators will be allowed to generate waste. 

Qualified waste inspectors will verify all waste is properly packaged and the waste 
travelers are properly filled out. 

Only qualified waste handlers will move waste. 

Wastes will be moved from the 779 Cluster to be assayed and then directly out of the 
Protected Area (PA) for off site shipment or to a designated storage area. I If off site 
shipment cannot be made and there is no storage available outside the PA, then the 
waste containers will be returned to the 779 Cluster for temporary storage. 

No hazardous or mixed waste will be stored in the 779 Cluster. Satellite accumulation and 
90-day storage areas may be set up and used in the 779 Cluster. 

_ _  

6. 
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I Table 8-1 Building 779 Waste Matrix 

779 
779 
779 . 

I 779 I 001 

Changing 
Room 

121 
121A 

Main Hallwa) 
779 1 floor 

Non Contaminated 

Non Contaminated 

Non Contaminated 

Non Contaminated 

RBA 

Vestibule 
101 Hall 

101A 

103 0 0 0 103 0 0 
1628 0 0 0 1628 0 0 
4 1 4 0 0 0 41 4 0 0 

174 0 0 0 174 0 0 
1348 0 0 0 1348 0 0 

10311 03A 
1038 Mens 

Locker 
779 Room 

104 I 779 I Elevator 

779 107 

779 
779 llOA 

121 B Guard 
Station 

‘CA- Contamination Area 
“RBA- Radiological Buffer Area 
“‘HCA- High Contamination Area Page 63 



Table 8-1 Building 779 Waste Matrix 

779 

779 

779 

123, Decon 
Room RBA 0 0 0 . o  0 0 0 

124 RBA 332 0 0 0 332 0 0 
125 RBA 51 2 0 0 0 512 0 0 

'CA- Contamination Area 
"RBA- Radiological Buffer Area 
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Table 8-1 Building 779 Waste Matrix , 

779 2 0 5  Non Contaminated 6 6 8  0 0 0 6 6 8  

779 2 0 6  Non Contaminated 4 6 2  0 0 0 4 6 2  
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Table 8-1 Building 779 Waste Matrix 

779 I 207 1 Non Contaminatedl 104 1 0 1 0 I o  
~ ~~~ 

779 207A Non Contaminated 70 0 0 0 

779 2076 Non Contaminated 169 0 0 0 

779 207C Non Contaminated 67 0 0 0 

779 I 208 I Non Contaminatedl 425 I 0 I 0 I 0 
~ ~ 

779 209 Non Contaminated 289 0 0 0 

779 210, 210A Non Contaminated 183 0 0 0 

779 21 1 Non Contaminated 60 0 0 0 

779 212, 212A Non Contaminated 195 0 0 0 

779 213 Non Contaminated 844 0 0 0 

779 21 4 Non Contaminated 432 0 0 0 

779 215 Airlock ’ RBA 0 0 0 0 
21 6 

779 Hallway CA 326 104 0 0 

779 21 7 CA 1062 1063 0 6 4  

779 218 CA 1155 1178 0.4 48 

219, 
Abandoned 

Womens 
779 Restroom CA 7 7  0 0 0 

779 I 220 I CA I 1196 I 1029 I 1 4  I 48 

779 221 CA 245 139 0 0 

779 221 A CA 126 55 0 0 

779 221 6 CA 145 64 0 0 

779 221 c CA 7 9  46 0 0 

779 222 CA 31 30 3675 54 8 0  

779 222A CA 185 50 0 0 

779 1 223 I CA I 838 I 1018 I . 0 I 0 
~~ ~ 

779 224 CA 116.3 145 0 0 

779 225 CA 463 394 0 0 

779 Stairwell CA 0 0 0 0 

779 228 CA 4553 3641 8 6 4  

779 229 CA 245 19 0 0 

226 

779 230 _. CA 159 40 0 0 

779 . 231 CA 386 365 0 .  0 

779 232 CA 227 0 0 0 

779 233 CA 333 13 0 0 
~ 

779 234 CA 947 655 0 6 4  

169 0 

6 7  0 0 

425 0 0 

289 0 0 

183 0 0 

6 0  0 0 

195 0 0 

844 0 0 

432 

212 I 8 1 .  1 0  1 m *I 
9 4  

2 4  0 9 

0 0 1 
I I 

149 I 0 4 
I I 

0 0 0 
I I 

1640 9 33  

230 0 0 

323 0 

4 2 3 1  8 1 6  I 
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Table 8-1 Building 779 Waste Matrix 

779 
727 
782 
783 

Docks Non Contaminated 2026 0 0 0 2026 0 '  0 
N I A  Non Contaminated 1508 0 0 0 1508 0 0 
N I A  Non Contaminated 2723 0 0 0 2723 0 : o  
N I A  Non Contaminated 1 0 1 0 0 0 101 0 0 

SUM 53873 557.4 784 73900 173 486.9 

The estimate for asbestos waste contained in the 779 Cluster is 46,572 ft3. 
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9.0 REGULATORY AND COMPLIANCE ADMINISTRATION 

All decommissioning actions will be in accordance with site procedures and infrastructure which 
integrates applicable State and federal regulations. In addition, these actions will be completed 
as a CERCLA non-time critical removal action implementing both RFCA and the DPP. The 
requirement to complete the RFETS decommissioning per CERCLA is consistent with Rocky Flats 
being put on the National Priorities List (NPL) in 1989. Actions beyond the scope of 
decommissioning, such as Environmental Restoration activities, will not be addressed by this 
document. 

9.1 CERCLA REMOVAL ACTION 

CERCLA was enacted by Congress in 1980 and amended by the Superfund Amendments and 
Reauthorization Act (SARA) in 1986. CERCLA was created to respond to situations involving 
the past disposal of hazardous substances at industrial sites. As such, it complements the 
RCRA which regulates on-going hazardous waste handling and disposal. CERCLA does not 
contain specific requirements, but Section 121 codified EPA’s existing approach to comply with 
other environmental laws which are applicable or relevant and appropriate. 

Non-Time Critical Removal Action (40 CFR 300.415) under CERCLA is the regulatory 
methodology currently identified for the completion of Decommissioning activities. The DOE and 
the EPA issued the “Policy on Decommissioning at DOE Facilities” (May 1995), providing the 
structure for actions taken at those facilities. This policy was integrated into the RFCA and is 
implemented in the DPP and in this document. 

9.2 RFCA 

RFCA directs the process for decommissioning at RFETS by providing a regulator action time - 
table for CERCLA regulatory document review and a regulatory approach utilizing single regulator 
oversight. The provisions of RFCA comprise the legal document that describes the relationships 
between the Agencies during decommissioning actions. The 779 Cluster is being decommissioned 
to remove the risk associated with the facilities. The decommissioning project is part of the ten year 
plan to restore Rocky Flats to a natural environment. 

This DOP will follow the Interim Measures/lnterim Remedial Action (IMARA) approval process as 
specified in RFCA for its approval process. This document was constructed with consultation of 
the LRA. This document will be provided to LRA, EPA, and the public for a simultaneous “review 
and comment“ period of 45 days. Within 14 days after the “review and comment“ period, DOE 
will develop responses to all comments and provide them to the LRA. The LRA then has 14 
days to approve or disapprove the comment responses and resulting modified document. The 
LRA may request an extension of the approval period based on good cause communicated to 
DOE in a timely manner. If the LRA disapproves of any responses or the modified document, the 
LRA shall provide specific direction on how the document can be modified to get LRA approval. 

9.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

To ensure protection of human health and the environment, the DOE, with oversite of the LRA, in 
conjunction with the supporting regulatory agencies (SRA), are required to identify those 
promulgated standards, requirements, criteria, or limitations that will be met during the 
implementation of the remedy. The identified promulgated, requirements, and statutes are called 
AR.ARs. ARARs are made up of: 

Applicable Requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under Federal environmental or State 
environmental or facility siting laws that specifically address a hazardous substance, pollutant, 

(ARARS) 
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contaminant, remedial action, location, or other circumstance at a CERCLA site. Only those 
standards that are identified by a State in a timely manner and that are more stringent than Federal 
requirements may be applicable. (See 40 CFR 300.5) 

Relevant and Appropriate Requirements are those cleanup standards, standards of control, and 
other substantive requirements, criteria, or limitations promulgated under Federal environmental or 
State environmental or facility siting laws that, while not “applicable” to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, address 
problems or situations sufficiently similar to those encountered at the CERCLA site that their use 
is well suited to the particular site. Only those State standards that are identified in a timelv 
manner and are more stringent than Federal requirements may be relevant and appropriatg. (see 
40 CFR 300.5) 

Substantive requirements are those requirements that pertain directly to actions or conditions in 
the environment. Examples of substantive requirements include quantitative health-or risk-based 
restrictions upon exposure to types of hazardous substances (e.g., MCLs establishing drinking 
water standards for particular contaminants), technology-based requirements for actions taken 
upon hazardous substances (e.g., incinerator standards requiring particular destruction and 
removal efficiency), and restrictions upon activities in certain special locations (e.g., standards 
prohibiting certain types of facilities in floodplains). 

Administrative requirements are those mechanisms that facilitate the implementation of the 
substantive requirements of a statute or regulation. Administrative requirements generally include 
the approval of, or consultation with administrative bodies, issuance of permits, documentation, 
reporting, record keeping, and enforcement actions. In general, administrative requirements 
prescribe methods and procedures by which substantive requirements are made effective for 
purposes of a particular environmental or public health program. 

Tvpes of ARARs 

The EPA established the three ARAR categories listed below to identify and classify ARARs. 
The categories are used as guidance since some ARARs do not necessarily fall into this 
classification system. The type of ARAR is identified in the ‘Type” column in Table 1. 

0 Chemical(C) - specific requirements are usually health or risk based numerical values or 
methodologies which, when applied to site-specific conditions, result in the establishment 
of numerical values. These values establish the acceptable amount or concentration of a 
chemical that may be found in or discharged to the ambient environment (i.e., air 
emissions, waste water discharges, etc.). 

hazardous substances solely because they occur in special locations. Typical location 
restrictions include areas with sensitive or unique characteristics such as wetlands, areas 
of historical significance, or areas situated in locations requiring special precautions 
because of seismic activity or floodplains. 

0 Location(L) - specific requirements are restrictions placed on the concentration of 

0 Action(A) - specific requirements are usually technology or activity based requirements or 
limitations on actions taken with respect to management of the remediation waste or 
closure of the facility. These requirements are triggered by the particular remedial activities 
that are selected to accomplish a remedy. 

To-Be-Considered Standards 

DOE may, when appropriate, identify other non-promulgated advisories, criteria, guidance 
documents, or proposed regulations that are to be considered (TBC) to supplement an ARAR 
provision for a particular release. TBCs are typically issued by Federal or State governments, 
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are not legally.binding, and do. not have the status as potential ARARs. However, TBCs are 
used in determining the necessary level for the protection of human health and the environment. 
The March 8, 1990 preamble to the final NCP rule (see 55 FR 8746) indicates that the use of 
TBCs is discretionary rather than mandatory. 

Of particular importance to the RFETS is the inclusion of DOE Orders. Since DOE Orders are 
not promulgated standards, they do not qualify as ARARs under the CERCLA definitions. DOE 
facility. To the extent that DOE Orders supplement the implementation of an identified ARAR, 
they will be treated as TBCs to develop a protective remedy. 

State ARARs 

Under NCP and CERCLA Section 121, remedial actions must comply with ARARs which include 
State promulgated environmental regulations that are more stringent than federal environmental 
requirements and that are identified in a timely manner by the State. The 1988 preamble to the 
NCP states that the phrase of general applicability is meant to preclude consideration of State 
requirements promulgated specifically for one or more CERCLA sites as potential ARARs. For a 
state requirement to be a potential ARAR it must be applicable to all remedial situations described 
in the requirement, not just CERCLA sites (see 53 FR 51438). The March 8, 1990 preamble to 
the NCP defines the term “legally enforceable’’ to mean State regulations issued in accordance 
with pertinent State procedures and that “contain specific enforcement provisions or (are) 
otherwise enforceable under State law” (see 55 FR 8746). 

In terms of identifying more stringent State requirements as ARARs, Section 121 (d) (2) (C) (iii) of 
CERCLA states that a state standard, requirement, criteria, or limitation (including an State siting 

disposal of hazardous substances, pollutants, or contaminants shall not apply unless the 
following conditions are met: 

standard or requirement) which could effectively result in the statewide prohibition o Y land 

0 The State standard, requirement, criterion, or limitation is of general applicability and was 

The state standard, requirement, criterion, or limitation was adopted on the basis of 

adopted by formal means; 

hydrologic, geologic, or other relevant considerations and was not adopted for the 
purpose of precluding on site remedial actions or other land disposal for reasons unrelated 
to protection of human health and the environment; and 

0 

0 The State arranges for, and assures payment of the incremental costs of utilizing, a 
facility for disposition of the hazardous substances, pollutants, or contaminants. 

ARAR Identification Process 

The process of identifying ARARs and TBCs is specified in 40 CFR 300.400 (g), 40 CFR 
300.430 (e) (2), and 40 CFR 300.51 5 (d). In addition to the above mentioned statutory and 
regulatory requirements, the EPA has published the following guidance documents for 
identification of ARARs and TBCs. 

0 CERCLA Compliance with Other Laws Manual: Interim Final (EPN540/G-89/006), 
August 1988; 

0 CERCLA Compliance with Other Laws Manual: Part II. Clean Air Act and Other 

Superfund LDR Guide #5 - Determining When Land Disposal Restrictions Are Applicable 

Environmental Statutes and State Requirements (EPA/540/G-89/009), August 1989; 

to CERCLA Response Action (OSWER 9347.3 - 05/FS), July 1989; 
0 
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e Superfund LDR Guide #7 - Determining When Land Disposal Restrictions Are Relevant 
and Appropriate to CERCLA Response Action (OSWER 9347.3-07FS), December 
1989; 

e ARARs Q&As: Compliance With Federal Water Quality Criteria (OSWER 9234.2- 
09/FS), June 1990; 

e ARARs Q&As: Compliance With The Toxicity Characteristics Rule: Part 1 (OSWER 

ARARs Q&As: The Fund-Balancing Waiver (OSWER 9234.2-1 3/FS), January 1991 ; 

CERCLA Compliance With Other Laws Manual: RCRA ARARs - Focus on Closure 

CERCLA Compliance With Other Laws Manual: Overview of ARARs - Focus on ARAR 

9234.2-08/FS), May 1990; ARARs Q&As: General Policy RCRA, CWA, SDWA 
(OSWER 9234.2-1 2/FS), January 1991 ; 

e 

e 

Requirements (OSWER 9234.2-04/FS), October 1989; and 

Waivers (OSWER 9234.2-03/FS), December, 1989. 
e 

The process of identification of ARARs is described and graphically depicted in Section 1.2.4 of 
the CERCLA Compliance with Other Laws Manual: Interim Final (EPA/540/G-89/006), August 
1988. In general, the identification process involves a two-part evaluation to determine if the 
promulgated environmental requirement is applicable or, if not applicable, relevant and 
appropriate. 

The first step in this process is to determine if the requirement is applicable. The basic criterion for 
determining if a requirement is applicable is that it directly and specifically addresses or regulates 
the hazardous substance, pollutant, contaminant, action being taken, or other circumstance at the 
site. To determine if the particular requirement is legally applicable, it is necessary to refer to the 
terms, definitions, and jurisdictional prerequisites must be met for the requirement to be applicable. 
In addition, previous court decisions could also play an important role in determining if a particular 
requirement is applicable. 

If the requirement is not applicable, the second step is to decide if it is both relevant and 
appropriate. The basic considerations to make this decision are to determine if the requirement: 

1. regulates or addresses problems or situations sufficiently similar to those encountered at 
the CERCLA site (Le., relevance), and 

2. is appropriate to the circumstances of the release or threatened release such that its use is 
well suited to the particular site. 

Determining if requirements are relevant and appropriate is site-specific and must be based on 
best professional judgment including the characteristics of the remedial action, the hazardous 
substances present at the site, and the physical circumstance of the site and of the release. 

The site-specific conditions must be compared to the statutory or regulatory requirements. The 
EPA further clarifies that requirements determined to be relevant and appropriate do not need to 
be legally enforceable (see 55 FR 8743). 

The ARARs will be implemented in the IWCP by direct reference to a procedure or by inclusion of 
a Site procedure modification. This process provides a documented compliance step, with a 
signature of completion for each action, within the decommissioning process. The ARARs list on 
Table 9.1 includes the applicable requirements that have been identified for this 779 Cluster 
Decommissioning Project. Table 9.1 also documents the associate regulation for each requirement 
and the Site’s procedure that implements these requirements. 
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9.4 ENVIRONMENTAL ISSUES 

9.4.1 National Environmental Policy Act (NEPA) 

A mandate to incorporate NEPA values into RFETS decision documents is codified in the RFCA 
(RFCA,fl95). In addition, this DOP is defined as a decision document under RFCA (RFCA, 193 
and 1 19). In recognition of this requirement, this section provides a description of potential 
environmental impacts which may be associated with the decommissioning of buildings, facilities, 
and equipment at RFETS. 

Most of the information in this section is taken from previous Site NEPA documents, including the 
Rocky Flats Cumulative Impact Document (CID) published by DOE in 1997, which provides an 
impact analyses for baseline conditions (no action) and site closure. The closure case addresses 
activities described in the Rocky Flats Ten Year Plan. Under site closure, the CID examines the 
complete decontamination, decommissioning, and demolition (DD&D) of a generic 100,000 square 
foot plutonium-contaminated facility. In comparison to the generic facility, Building 779 is an 
approximately 64,000 square foot structure, 36,409 square feet of which contained process 
equipment. Glovebox areas in the generic facility were patterned after configurations in Building 
779 because this building contains numerous processing areas and was the subject of detailed 
time and cost estimates to complete DD&D. The discussion below describes the data collected 
and impacts analyzed for these two alternatives as they apply to decommissioning of the 779 
Cluster to the extent practical and appropriate. 

9.4.2 Environmental Impact Issues 

As described in earlier chapters and in Appendix A, the 779 Cluster is located entirely within the 
(secured) Protected Area of the Site's Industrial Area (see Figure 1.1). Building 779 housed less 
than 1000 kg (1 ton) of plutonium residues that required treatment (DOUEA-1120, p. 3-6), and 
these have since been removed. Initial investigations show that many interior surfaces, process 
drains, piping, gloveboxes, filters, sumps, and other equipment are radioactively contaminated to 
various levels (see Section 4.0). Decontamination and decommissioning of Rooms 152 and 154 
in Building 779 was one of six pilot projects initiated in 1994 and intended to provide "lessons 
learned" that could be applied to subsequent projects (Categorical Exclusion RFO/CX23-94). In 
addition to Building 779, the Cluster consists of two cooling towers and two cooling tower chillers, 
a cooling tower pump house, a paint and storage facility, a metal storage facility, and a gas bottle 
storage facility (see Appendix A). 

The proposed decommissioning activities for the 779 Cluster involve asbestos abatement, 
decontamination of interior surfaces and equipment by vacuuming and wiping, disconnection of 
electrical power, draining of piping systems and equipment, removal of gloveboxes and other 
equipment, further decontamination by wiping, washing, scabbling, and other methods (see 
Appendix B), and dismantling and demolition of the buildings. Many of these activities could 
qualify as categorical exclusions under DOE'S NEPA regulations (e.g.,. removal of asbestos from 
buildings (B1.16); demolition/disposal of buildings (B1.23); disconnection of utilities (B1.27); and 
minor activities to place a facility in an environmentally safe condition, no proposed uses 
(including reducing surface contamination, but not including conditioning, treatment, or processing 
of spent nuclear fuel, high-level waste, or special nuclear materials) (B1.28). 

Given the existing built environment and industrial setting, environmental impact issues 
associated with the proposed decommissioning and decontamination activities for the 779 Cluster 
are limited in scope. The proposed activities are unlikely to result in discernable adverse effects 
to biological resources, including vegetation, wetlands, wildlife habitat, and state and federal 
sensitive (e.g., threatened and endangered) species populations or habitat. The buildings to be 
decommissioned are not located in a floodplain and the proposed activities will not be affected by, 
or themselves affect, any floodplain. No wild and scenic rivers, prime agricultural soils, parks or 
conservation areas, or natural resources will be affected. The proposed activities will provide 
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I 

employment fops very small number of people, most of whom are expected to come from the 
current Site work force; thus, the activities are also unlikely to result in adverse socioeconomic 
effects. Demolition of the Cluster is not expected to be noticeable off site and thus is not 
expected to result in major changes in visual quality of the Rocky Flats area. 

Therefore, this discussion of environmental impact issues focuses more intensely on the following 
areas of potential impacts: 

Mobilization of radioactive and other contaminants into the environment via soils, air, 
surface waters, or groundwater; 

Health and safety of workers who may be exposed to radioactive and toxic or hazardous 
materials (including lead, asbestos, and PCBs), and health and safety of the public, both 
during normal decommissioning activities as well as accidents; 

wastes generated by the proposed activities to the decreasing site-wide capacity for 
interim storage and transportation of waste; 

Register of Historic Places and a secondary contributor to a potential Historic District 
comprised of Cold War Era facilities at Rocky Flats; and 

8 

8 

8 Environmental issues associated with waste management, including the contribution of 

8 The physical removal of Building 779 as an historic structure that is eligible for the National 

8 This project's contribution to site-wide cumulative impacts. 

9.4.2.1 Geology and Soils 

Decommissioning the 779 Cluster will disturb minor land acreage, most of which has been 
previously disturbed. Activities such as excavation could cause localized landslides or slumping 
to occur. Some recontouring of the soils may occur after buildings are removed to restore soil in 
areas disturbed by demolition equipment. There will be short-term increases in soil erosion and 
siltation and small, temporary losses of soil productivity. Contamination of soils from 
decommissioning activities is not expected because building structures will be decontaminated 
prior to demolition of the structures themselves. 

9.4.2.2 Air Quality 

Potential impacts to air quality resulting from the decommissioning of the 779 Cluster buildings 
include asbestos emissions resulting from asbestos removal, Beryllium emissions resulting from 
the decontamination and removal of equipment and building materials, radionuclide emissions 
resulting from the decontamination and removal of equipment, and fugitive dust emissions resulting 
from transportation activities associated with the decommissioning and demolition activities. Air 
emissions from these activities will be controlled and monitored in accordance with the Site Health 
and Safety Program (Section 7.0). 

Asbestos is present in several areas of Building 779, primarily in the form of pipe insulation. 
These materials will be removed by a properly certified contractor in accordance with applicable 
state and federal regulations. Assuming that the removal, transportation, and final disposition is in 
accordance with applicable regulations, there is minimal risk of an asbestos release to the air. 

Some equipment within Building 779 is potentially contaminated with beryllium. The house 
cleaning action level for beryllium contamination is 25 pg per square foot. Cleanup and removal of 
materials and equipment contaminated with beryllium has a very small potential to cause a 
release to the air. Management of the contaminated materials and equipment in accordance with 
current site procedures will result in minimal risk to both on- and off-site personnel. Cleanup of 
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any building materials to the lowest level practicable will minimize any potential beryllium release 
during the demolition of Building 779. 

Decontamination, size reduction, removal, and ultimate disposal of equipment and materials in 
Building 779 have the potential to release radionuclides to the air. Decontamination and size 
reduction activities take place within containment (either glove box, B box, or hood) that is 
equipped with a HEPA,filter. In addition, the building room exhaust is equipped with HEPA filters. 
This essentially eliminates the potential for a radionuclide release short of an accident during the 
transportation of the contaminated material. Stack monitoring is also conducted to ensure the 
integrity of the HEPA filtration equipment. 

Fugitive dust emissions will result from the transportation of materials and wastes from the 779 
Cluster. There will be significant, short term fugitive dust emissions during the demolition of the 
structure itself without taking mitigation measures. Building 779 is a reinforced concrete and cinder 
block construction which will require the use of heavy equipment to reduce. Because of the 
distance of the Cluster from Site boundaries, impacts will be short-term to personnel working in 
areas proximate to the 779 Cluster. 

Miscellaneous hazardous materials will be removed from several structures within the 779 
Cluster. These materials will be managed in accordance with existing Site procedures and there 
will be little risk for air emissions. 

9.4.2.3 Water Quality 

Because the ground floor and basement of Building 779 will remain in place, and no other 
structures of the 779 Cluster will be removed below ground level, decommissioning of the Cluster 
is not expected to change storm water runoff, storm water percolation, or surface water flow 
characteristics. 

Potential impacts to water quality resulting from the decommissioning of the 779 Cluster include 
the release of liquid wastes contained in the facility storage tank, impacts to storm water runoff 
during building demolition. 

Existing wastes collected in the facility storage tank located in the basement of Building 779 
present only a negligible risk if they are managed in accordance with existing site procedures. 

Building demolition can result in particulate runoff in storm water unless preventative measures are 
taken. Depending on the total area affected and current State of Colorado regulations, this action 
may require a specific storm water permit modification. 

Because decommissioning of the 779 Cluster will not remove any portions of structures below 
ground level, no new bare ground is expected to be exposed to wind or water erosion. If 
appropriate in specific instances, silt fending or similar protective device would be installed to 
prevent or minimize the possibility of water-borne soil leaving the immediate area and entering 
drainage ways. Demolition activities may, however, deposit small debris on the surrounding 
pavement or ground surface which could be carried away by storm water runoff. Quantities of 
such material are expected to be small. 

Among the techniques under consideration for decontamination of the 779 Cluster is the use of 
water or steam to remove contamination and loose debris (Appendix B). While this technique is 
effective in removing contamination, it also generates large volumes of potentially contaminated 
water and may even contribute to the spread of contamination. Surface water samples from the 
779 Cluster drainage sub-basin will be collected using an automated station located to pull 
samples from the entire sub-basin's runoff. Water used for decontamination will be treated prior to 
release. 
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Because no work will be done below ground level, ground water should not be affected. The 
basement of Building 779 will be left intact with the stairway sealed to prevent in flow of storm 
water. 

9.4.3 Human Health Impacts 

Decommissioning has the potential to expose involved workers, non-involved workers, and the 
public to radiological and other contamination because the nature of the work is to remove or fix-in- 
place contamination. Disruption of contaminants or hazardous materials increases the chance of 
the contaminant or materials being dislodged, becoming airborne, and being inhaled by or 
deposited on humans. , 9.4.3.1 Radiological Impacts 

For involved workers, deactivation and decontamination activities at Building 779 are estimated to 
result in a total dose of 17 person-rem to workers involved in decommissioning the Building 
Cluster. This exposure would be expected to result in less than 1 (0.07) latent cancer fatalities, 
assuming the same worker group conducted both deactivation and decontamination activities. 
Doses to co-located workers from decommissioning operations at Building 779 alone have not 
been evaluated. However, the annual radiological exposure of a maximally exposed co-located 
(unprotected) worker as a result of site-wide closure activities is estimated at 5.4 millirem (a 
millirem is 1/1000 of a rem). The corresponding risk of a latent cancer fatality to this worker is two 
in 1,000,000 (CID, Section 5.8.1). 

Annual dose to the maximally exposed off site individual from site closure activities is estimated at 
0.23 mrem, with a corresponding excess latent cancer fatality of 1 in 10,000,000. The annual 
dose to the public as a result of all activities in the RFETS closure project at the peak time of 
exposure (1 997 - 2006) is expected to be 23 person-rem, or a total of 23 rem for all of the 2.7 
million people projected to be living within 50 miles of the Site in 2006. This annual dose of 23 
person-rem would be expected to result in less than one (0.01) latent cancer fatality in the entire 
Denver area population. Estimated annual dose to the maximally exposed off-site individual is 
well below the applicable standard of 10 millirem/year (CID, Section 5.8.2). 

Estimated doses from the 779 Cluster decommissioning are expected to be a small fraction of 
those estimates for site-wide activities, as described above. For comparison purposes, DOE’S 
annual limit for occupational exposure as a result of all activities and through all exposure 
pathways is 5,000 millirem (5 rem) per person. The Site standard for annual exposure is 750 
millirem per person. Natural background radiation in the Denver area results in an annual 
exposure of approximately 350 millirem per person. 

Exposures to workers and the public will be controlled and monitored in accordance with the 
RFETS radiation safety program (Section 7.4). 

9.4.3.2 Non-Radiological Impacts 

Non-radiological health effects (from exposure to chemicals) is measured by a hazard index. A 
hazard index greater than one is considered to be a basis for concern, and the greater the index is 
above one, the greater the level of concern. 

For the full suite of site closure activities (including decommissioning of all buildings), a hazard 
index of 1.2 has been calculated for a co-located worker who is chronically exposed to all 
chemicals of concern simultaneously during working hours over the entire period of site closure. 
The corresponding cancer risk is 5 in 100,000 (CID Section 5.8.3). 

For the full suite of site closure activities (including decommissioning of all buildings), a hazard 
index of 1.5 has been calculated for a member of the public who is chronically exposed every 
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day for 70 years to all chemicals of concern simultaneously (a highly unlikely event). A more 
reasonable scenario of exposure to a single chemical showed hazard indices of well below one 
for each potentially released chemical; analysis of potentially carcinogenic air pollutants indicates 
a cancer risk of 3 in 10,000,000 for the maximally exposed off site individual (CID Section 5.8.4). 

Estimated non-radiological impacts from the 779 Cluster decommissioning are expected to be a 
small fraction of those estimates for site-wide activities, as described above. Exposures to 
workers and the public will be controlled and monitored in accordance with the RFETS 
toxidhazardous materials and chemical safely program (Section 7.3). 

9.4.3.3 Occupational Hazards 

In addition to exposure to radiological and chemical hazards, workers at the Site are exposed to a 
variety of industrial hazards such as heavy machinery, repetitive motion tasks, and physical 
agents such as heat and cold. Using a general industry rate for construction to estimate injury and 
illness cases, site closure activities are estimated to result in 584 cases of injury and illness during 
the peak activity period (1997 - 2006) (CID, Section 5.8.3). The portion of these cases which 
would be estimated to result from the Building 779 decommissioning alone would be less than the 
total Site figure. 

The general industry rate of injury and illness is considerably higher than the historic incidence 
rate for the Site; occupational hazards will be controlled, mitigated, and monitored in accordance 
with the RFETS occupational health and industrial safety programs (Section 7.2). 

9.4.4 Plants and Animals 

Because the 779 Cluster is located in the previously disturbed Industrial Area, impacts to plants 
and animals are expected to be minimal. Possible minor impacts to other vegetative areas may 
result as fugitive dust may distribute undesirable materials among existing plant species. 
Additional impacts may occur to vegetation associated with increased traffic in order to 
accommodate the decommissioning equipment. Increased traffic, both vehicular and pedestrian, 
could result in some vegetation disturbance. 

Mammals such as rats, mice, and raccoons are known to be residents of or visitors to the 
Industrial Area. These mammals would be displaced, and some mortality would occur as a result 
of decommissioning activities. Bird nests attached to buildings planned for demolition would be 
destroyed, although no direct bird mortality is anticipated. 

9.4.5 Waste Management 

Environmental impact issues associated with waste management are related to human health 
issues, storage capacities, and transportation. 

In general, waste generated from decommissioning of the 779 Cluster includes contaminated and 
uncontaminated equipment, tools, electrical conduit systems, piping systems, gloveboxes and 
facility structural materials. Decommissioning of the 779 Cluster will generate waste as estimated 
in Section 8.0. 

, 

Decontamination will be performed in conjunction with decommissioning to remove radiological 
contamination and hazardous constituents. Where feasible, items will be decontaminated to free 
release conditions. Items that have been decontaminated to a free release condition will be 
transferred for use at a different location within RFETS, for use at a different a DOE facility, or sent 
to the PU&D organization for appropriate handling. Mixed waste generated from decommissioning 
activities will be stored in permitted areas on-site, or where feasible, shipped to an approved off- 
site disposal site. On-site storage of mixed waste will be in accordance with Hazardous Waste 
Requirements Manual until the material can be shipped for final disposal. Hazardous materials 
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and excess chemicals will be managed as waste, where applicable, and disposed of in 
accordance with established procedures. Materials and waste will be characterized, stored and 
disposed of in accordance with the requirements of approved Site waste management 
procedures which meets state and Federal regulations (Section 8.9). 

Waste minimization will be utilized in the planning and management of the 779 Cluster 
decommissioning wastes. Elimination and reduction of waste generated as a result of 
decommissioning is a high priority. Standard decontamination operations and processes will be 
evaluated for waste minimization potential and suitable minimization techniques will be 
implemented (Section 8.0). 

With respect to transportation concerns, the 779 Cluster decommissioning project would generate 
and package materials suitable to meet DOT transportation requirements. (Section 8.9). 

9.4.6 Historic Resources 

The environmental impact issue related to historical resources is the loss of Building 779 as 
historic structure eligible for the National Register of Historic Places and a secondary contributor to 
a potential Historic District comprised of Cold War Era facilities. A related cumulative impact is 
discussed in a subsequent section. 

Sixty-four buildings within the Site's Industrial Area, including Building 779, have been identified 
as important to the historic role of the Site in manufacturing nuclear weapons components during 
the Cold War (a list of these buildings is presented in Appendix A of the DPP). Building 779 was 
originally constructed in 1965, with additions in 1968 and 1973 (see Section 1.2.2 and Appendix 
A). While this building, like the others, is less than 50 years old, one of the usual criteria for 
determining eligibility is that it is considered historically significant as an essential component of 
the weapons production activities at Rocky Flats. 

Negotiations are underway between DOE and the State Historic Preservation Officer (SHPO) 
concerning the appropriate mitigative measures applicable to these buildings; it is expected that 
Building 779 will be subject only to documentation requirements (collection or creation of 
construction drawings and photographs), rather than preservation. No modification of or damage 
to the building will occur prior to completion of such an agreement and completion of documentation 
according to standards accepted by the SHPO. 

~ 

9.4.7 Noise 

Decommissioning and demolition of the 779 Cluster is not expected to significantly increase noise 
levels in the Rocky Flats area. Most activities will take place inside the associated building so 
that noise levels, if elevated over ambient levels, will be confined to the 779 Cluster structures in 
which they are generated. Other, less common activities such as scabbling (use of a machine to 
remove layers of concrete), blasting (use of various materials such as sand, dry ices, or other 
abrasives to remove surficial contamination), and demolition by backhoe ram, hydraulic cutters, 
wrecking ball, or other devices are expected to generate noise levels higher than ambient noise 
levels. However, workers involved in those activities will use ap ropriate hearing protection 
devices during activities expected to generate high noise levels kection 7.2). Outdoor activities 
will take place at a distance from unprotected workers and the public and thus are not expected to 
increase noise levels to these populations to an unsafe level. 

9.4.8 Socioeconomic Effects 

Potential impacts from the decommissioning of the 779 Cluster would contribute to a net overall 
loss of employment in the long run., The current on-site work force in the building would either be 
drawn into the D&D activities for the building (and potentially for the entire site) or voluntarily lose 
employment. In the short run, the decommissioning activities could actually increase the 
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employment level due to increased work force levels associated with D&D activities. Additionally; 
a modest increase of purchases (raw materials, etc.) may result due to D&D activities in the short 
run. 

Under the worse case scenario, if the entire work force currently housed in the 779 Cluster all 
opted for voluntarily unemployment, the net overall impact would not have a great adverse effect 
on the Denver Metropolitan area nor would it adversely effect Boulder and Jefferson Counties, 
where the majority of the work force reside. Taken as a single building, the net effects are 
expected to be minimal. 

9.4.9 Cumulative Effects 

Impacts associated with the decommissioning of the 779 Cluster would contribute incrementally to 
potential site-wide cumulative impacts associated with the overall site closure program. 

Some of these cumulative impacts may ultimately prove to be beneficial to the environment, 
assuming that the activities result, as expected, in the restoration of much of the Site's original, 
natural condition prior to construction. Removing human occupation, structures, and paved 
surfaces and reestablishing native grasses and other vegetation could restore native plant 
communities and increase wildlife habitat, including threatened and endangered species. Cleaning 
up contamination will reduce health risks to human and animal populations. 

For other cumulative impacts, further study may be warranted. As with decommissioning of the 
779 Cluster, decontamination and decommissioning of structures site-wide will generate 
transuranic, low-level, low-level mixed waste, and industrial (landfill) waste. Existing on-site 
interim storage for radioactive waste is limited (DOE/EA-1146), and eventually, as site-wide 
decommissioning progresses, additional storage capacity may needed. The same is true for 
industrial waste; the existing landfill is nearing capacity and is scheduled for closure under the Site 
restoration program. In 1994, DOE prepared an EA and issued a Finding of No Significant Impact 
for a new sanitary landfill at the Site (DOWEA-0914). 

Also, demolition of the 779 Cluster is part of a potential cumulative effect to historic resources. 
Demolition will result in the physical removal of an historic structure that is eligible for the National 
Register of Historic Places and a secondary contributor to a potential Historic District comprised of 
Cold War Era facilities. Other historic structures within this district are also proposed for 
decommissioning and presumed demolition. The cumulative effect of these removals may be 
significant (see mitigation measures below). Also, the collective effect of removing most or all of 
the structures would be visually dramatic. High profile structures that have dominated the Site 
and the local skyline for 45 years would be eliminated. The landscape would take on a less 
industrial and more open, rural appearance, similar to the rangeland that characterized the area 
before the plant was constructed. 

9.4.10 Mitigation Measures 

Mitigation measures are prescribed to reduce or avoid potentially adverse effects associated with 
a proposed activity. For the decontamination and decommissioning of the 779 Cluster, mitigation 
measures will be considered in the areas of human health, worker safety, release of emissions 
and mobilization of contaminants, and cultural resources. 

Decommissioning will be conducted in accordance with applicable worker and public health and 
safety programs (Section 7.0); activities will be managed so that emissions and discharges are 
within applicable regulatory limits (Section 9.0). As required, decommissioning will take place 
within containment of existing buildings or temporarily constructed facilities (e.g., tents) with 
functioning drainage, air filtration, and other safety and environmental protection systems 
commensurate with risks inherent in the activities being conducted. 
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A runoff management plan will be developed and implemented to avoid contamination of 
groundwater or surface water. 

If, during demolition activities, groundwater is encountered, the water will be characterized for 
contaminants and a determination of its acceptability for discharge obtained. If the water requires 
treatment, it will be sent to Building 374,910, 995, 861 , or another water treatment facility as 
appropriate. If the water does not need treatment, it will be discharged in accordance with the 
Site's National Pollution Discharge Elimination System permit andor RFCA. 

Precautions will be taken to ensure compliance with the Migratory Bird Act which prohibits 
destruction of birds or their nests, active or inactive, without a permit. Building surveys for such 
nests in the 779 Cluster will be conducted prior to demolition. 

No decommissioning activities will take place in or near habitat of known threatened or 
endangered species. 

No modification of or damage to buildings determined to be eligible for the National Register of 
Historic Places will occur prior to completion of a Memorandum of Agreement with the SHPO and 
completion of documentation according to standards set forth in such agreement. 

9.4.1 1 Unavoidable Adverse Effects 

The 779 Cluster decommissioning activities, if conducted as proposed, will have the following 
unavoidable adverse effects: 

I 

I 

e Physical removal of an historic structure that is eligible for the National Register of Historic 
Places and a secondary contributor to a potential Historic District comprised of Cold War 
Era facilities; 

e Short-term increases in air emissions and water discharges; 

Radiation and chemical exposures to workers, co-located workers, and the public, e 

resulting in a small, but increased risk of adverse health effects; 

e Possible industrial accidents, resulting in injury and illness; and 

Increased noise levels for the duration of decommissioning activities. 

' 9.4.1 2 Short-Term Uses and Long-Term Productivity 

Unlike most projects which commit a Site to a particular use for a period of time, the effect of 
decommissioning will be to undo past commitments concerning use of the Site and open up a new 
and broad range of potential future uses. Decommissioning does not commit the Site to a 
particular land use, rather, decommissioning of the 779 Cluster will be one step in the process of 
ending one use and opening consideration for a variety of other possible future short- and long- 
term uses. 

9.4.1 3 Irreversible and Irretrievable Commitments of Resources 

Decommissioning is essentially a destruction project eliminating existing uses, not a construction 
project consuming land and building materials. Decommissioning of the 779 Cluster will release 
land and perhaps some buildings for other uses. Funds, labor, equipment, fuel, tools, personal 
protective equipment, waste storage drums, and similar items are resources that will be 
irretrievably committed to the decommissioning project. 

April 25, 1997 
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9.5 PERMIT IMPACTS 

A review of impacted permits has been be conducted during the review of the Environmental 
Checklist. There is no impact to the current air permit. The project activities will be monitored by 
the Air Quality Section to ensure appropriate controls and incorporated into the IWCPs. Air 
issues will be documented, throughout the project via letter to file indicating requirements for 
monitoring, development of APEN, and/or appropriate methodologies to minimize the origination of 
an effluent. Water issues will be identified and monitoring will continue with a baseline of at least 
one month to identify deviations. Waste will be generated by site approved waste generators 
and waste shall be managed in accordance with the WMP for this project. RCRA permitted units 
will be closed in accordance with State regulation and the Rocky Flats Part 6 Permit. 
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Table 9-1 Federal And State ARARs For The Decommissioning Of The 779 Cluster 

Requirement I Citation I Type I Comment/lmplementation Process 

ATOMIC ENERY ACT (AEA) [42 USC 2200 et. seq.] 

RADIATION OF THE PUBLIC AND THE 
ENVIRONMENT 

Radiation Protection Standard - All 
Pathways. 
Radiation Protection Standard - Airborne 
Emissions. 
ALARA Process 
Effluent Discharges to Surface Waters 

Residual Radioactivity Levels (Real 
Property, Materials, and Equipment) 

0 Monitoring and Surveillance 

ENVIRONMENTAL RADIATION 
PROTECTION STANDARDS FOR 
MANAGEMENT AND DISPOSAL OF SPENT 
NUCLEAR FUEL, HIGH LEVEL, AND 
TRANSURANIC RADIOACTIVE WASTE - 
Radioactive Dose Standards 

RADIOACTIVE WASTE MANAGEMENT 
Management of Transuranic Waste 

Management of Low-Level Waste 
- Temporary Storage at Generating Sites 

- Performance Objectives 
- Performance Assessment 
- Waste Characterization 
- Disposal 
- Disposal Site ClosureIPost Closure 
- Environmental Monitoring 

STATE OF COLORADO LOW LEVEL WASTE, 
~ 

OCCUPATIONAL RADIATION PROTECTION 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

DOE Order 5400.5 { 10 
CFR 834, Proposed) 
Chapter I l. la and I l l  
I834.101) 
Chapter ILlb 
(834.102) 
Chapter 11.1~ 
(834.109) 
Chapter 11.2 I834.11) 
Chapter 11.3a 
(834.20 1 ) 
Chapter 11.5 and IV 
Chapter 11.6 (834.10) 

40 CFR 191.03 

DOE Order 5820.2A 
Chapter II 
3e 
Chapter I l l  
3a 
3b 
3e 
3i 
3j 
3k 

6 CCR 1007-14 

10 CFR 835 

TBC 

C 

TBC 

A 

CIA 

This DOE Order establishes criteria fol 
the protection of human health and the 
environment to ensure radiation 
exposure resulting from DOE activities 
does not exceed an effective 
equivalent dose for 100 mrem per year. 
This radiation dose limit also forms the 
basis for the release of radionuclides 
to the environment and the release of 
properties for unrestricted use. 

Compliance with these citations is 
ensured through adherence to 
implemented through the RFETS 
Radiological Controls Manual and Site 
Dosimetry Program. Radiological Work 
Permit controls are used as direct 
input to the IWCP. 

Standards apply to TRU waste only. 

Compliance with 40 CFR 141.03 is 
ensured by adherence to the 
Radiological Controls Manual. 

Waste packaging requirements of 
Waste Management Operations 
Procedures, 1001 -1 103, implement 
these guidance functions into all 
Radiological Waste Streams. 

Same as above. 

Radiological Control Manual and Rad 
Con Procedures implement this 
function. 
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Table 9-1 Federal And State ARARs For The Decommissioning Of The 779 Cluster 

?eq u i remen t Citation Type Comment/lmplementation Process 

;LEAN AIR ACT (CAA) [42 USC 7401 et. seq.] 

4MBIENT AIR QUALITY STANDARDS 

2OLORADO AIR POLLUTION REGULATIONS 
D Emission Control Regulations of 

Particulates, Smokes, Carbon Monoxide, 
and Sulfur Oxides 
- Particulates 
- Emission Monitoring Requirements for 

- Sulfur Dioxide Emission Regulations 
Existing Sources 

D Air Pollutant Emissions Notices 
D Standards of Performance for New 

Stationary Sources 
D Volatile Organic Compound (VOC) 

Emmission 

B Control of Hazardous Air Pollutants 
B Emissions of Ozone-Depleting Compounds 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

~~ 

5 CCR 1001-14 
[40 CFR 501 

5 CCR 1001 
[40 CFR 52, Subpart 
GI 

[5 CCR 1001 -31 

[5 CCR 1001-51 
[5 CCR 1001 -8) 

[5CCR 1001 -9) 

[5 CCR 1001-IO] 
[5 CCR 1001-191 

DOP-82 

- 

C 

National Ambient Air Quality Standards 
(NAAQS) are considered to be 
chemical-specific ARARs to assess the 
quality of ambient air and the need to 
remediate a particular IHSS to maintain 
the quality of the ambient air. 

The RFETs Air Compliance Program is 
implemented through a sitewide Air 
Quality Compliance Plan which describes 
responsibilities and requirements to 
RFETS to ensure compliance with the 
CAA, subsequent CAA amendments, 
resulting Colorado Guideline Documents, 
and existing Kaiser-Hill air compliance 
and monitoring procedures and plans. 
Compliance with air ARARs is 
implemented through specific operatbnal 
directions included in appropriate IWCPs. 

Regulation No. 1 Section lll.D(2)(b), (e), 
(f), and (h) requires control 
measurements to be implemented for 
construction activities, haul roads, haul 
trucks, and demolition activities, 
respectively, to prevent the emission of 
fugitive particulates in excess of air 
standards. Regulation Nos. 3, 6, 7, 8, 
and 15 would be an ARAR only if the 
remedial action involves the specific 
emission source regulated. 

The RFETS Air Compliance Program is 
implemented through a sitewide Air 
Quality Compliance Plan which describes 
responsibilities and requirements to 
RFETS to ensure compliance with the 
CAA, subsequent CAA amendments, 
resulting Colorado Guideline Documents, 
and existing Kaiser-Hill air compliance 
and monitoring procedures and plans. 
Compliance with air ARARs is 
implemented through specific operational 
directions included in appropriate IWCPs. 



Table 9-1 -: Federal And State ARARs For The Decommissioning Of The 779 
Cluster Continued. ... 

3eq uirement 

JATIONAL EMISSION STANDARDS 
-OR HAZARDOUS AIR POLLUTANTS 
I National Emission Standards for 

Emissions of Radionuclides Other Than 
Radon From Department of Energy 
Facilities 
- Standard 
- Compliance and Reporting 

ZOLORADO AIR QUALITY CONTROL 
ZOMMISSION 
1 Part B - Emission Standards for Asbestos 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

Citation 

40 CFR 61, Subpart 
H 

.92 

.93 

Regulation 8 

DOP-83 

Cornment/lrnplementation Process 

Demonstration of compliance with 40 CFR 
61.92 is performed on a sitewide basis 
taking into consideration all RFETS 
sources. Stack monitoring is required for a 
release points which could contribute 
greater than 0.1 mrem/yr. 

The RFETS Air Compliance Program is 
implemented through a site wide Air Quality 
Compliance Plan which describes 
responsibilities and requirements to RFETS 
to ensure compliance with the CAA, 
subsequent CAA amendments (CAAAs), 
and resulting Colorado Guideline 
Documents and existing Kaiser-Hill air 
compliance and monitoring procedures anc 
plans. Compliance with air ARARs is 
implemented through specific operational 
directions included in appropriate IWCPs. 

Integrated into site procedure for Asbestos 
and training requirements for 
Decommissioning workers. 

The RFETS Air Compliance Program is 
implemented through a site wide Air Quality 
Compliance Plan which describes 
responsibilities and requirements to RFETE 
to ensure compliance with the CAA, 
subsequent CAA amendments (CAAAs), 
and resulting Colorado Guideline 
Documents and existing Kaiser-Hill air 
compliance and monitoring procedures an( 
plans. Compliance with air ARARs is 
implemented through specific operational 
directions included in appropriate IWCPs. 



Table 9- 1 Eederal And State A RA Rs For The Decommissioning Of The 779 Cluster 

Require men t Citation Type Comment/lmplementation Process 

COLORADO BASIC STANDARDS AND 
METHODOLOGIES FOR SURFACE WATER 

Use Classifications Designations 
Basic Standards Applicable to Surface Waters of 
the State 
Analytical Methods 

COLORADO BASIC STANDARDS FOR 
GROUND WATER 

Classifications of Ground Water 
Ground Water Quality Standard 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L -'Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

5 CCR 1002-8 

3.1.8 

3.1.12 

3.1.16 

5 CCR 1002-8 

3. i i .4  

3.1 1.5 
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C 

Implementation of these requirements is 
described in Attachment 5 of the final 
Rocky Flats Cleanup Agreement (dated 
July 19, 1996): 

Site protocol for surface water sampling 
is described in Site EMD Standard 
Operating Procedures, 5-21 OOO-OPS- 
SW, Vol. IV: Surface Water. 

Implementation of these requirements is 
described in Attachment 5 of the final 
Rocky Flats Cleanup Agreement (dated 
July 19, 1996). 

Site protocol for ground water sampling 
is described in Site EMD Standard 
Operating Procedures, 5-21 OOO-OPS- 
GW. Vol. II: Groundwater. 



Table 9-1 Eederal And State ARARs For The Decommissioning Of The 779 Cluster 

11 Requirement I Citation I Type I CommentAmplementation Process 

ProcessSOLlD WASTE DISPOSAL ACT {aka: Resource Conservation and Recovery Act) [42 USC 6901 et. seq.] 
SUBTITLE C: HAZARDOUS WASTE MANAGEMENT [Colorado Hazardous Waste Act (CRS 25-1 5-1 01 to -21 7)] 

The State of Colorado is authorized to administer portions of the hazardous waste management program (e.g., 
RCRA) to regulate the generation, treatment, storage, and disposal of hazardous waste within Colorado. Although 
the Colorado hazardous waste management regulations are similar to the federal requirements, both the federal 
and the state regulatory citations are provided for reference purposes and to denote that both federal and state 
requirements were considered in the identifying the ARAR requirement adopted for remediation of the RFETS. 
Only substantive portions of the regulations are required under CERCLA actions for on site activities. 

IDENTIFICATION AND LISTING OF 
HAZARDOUS WASTES 

- Record Keeping and Reporting Requirements 

CONTINGENCY PLAN AND EMERGENCY 
PROCEDURES 

Purpose and Implementation 
Content of Plan 
Emergency Coordinator 
Emergency Procedures 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

6 CCR 1007-3,261 
[40CFR261] - 

6 CCR 1007-3,262 
[40CFR262] ' ' 

.11 

.40 to .43 

6 CCR 1007-3,264, 
Subpart D 
[40 CFR 264 Subpart 
Dl 
.51 
.52 
.55 
.56 

DOP-85 

A 

RCRA Requirements are implement 
through the Hazardous Waste 
Requirements Manual 

Persons who generate solid wastes are 
required to determine if the waste is 
hazardous. The definition and 
procedures contained in 6 CCR 1007-3, 
261 [40 CFR 2611 are followed to.make 
this determination. RCRA 
Requirements are implemented 
through the Hazardous Waste 
Requirements Manual (1 -10000-HRM). 

(1-10000-HRM).). 

The existing RFETS Contingency Plan 
will be reviewed and revised 
accordingly to ensure that the 
procedures are adequate to respond to 
any new conditions posed by the 
remedial actions and/or the operation 
of new hazardous waste management 
facilities. RCRA Requirements are 
implemented through the Hazardous 
Waste Requirements Manual 
(1 - 1 0000-H RM). 

L 



Table 9-1 Federal And State ARARs For The Decommissioning Of The 779 Cluster 

6 CCR 1007-3 Part 264, 
Subpart E 
[40 CFR 264, Subpart El 
.70 
.73 
.74 

CommentAmplernentation I Citation Process 
Requirement 

RCRA Requirements are implemented 
through the Hazardous Waste 

A Requirements Manual (1-1000-HRM). 

SOLID WASTE DISPOSAL ACT (aka: Resources Conservation and Recovery Act) [42 USC 6901 et. seq.] 
SUBTITLE C: HAZARDOUS WASTE MANAGEMENT [Colordao Hazardous Waste Act (CRS 25-1 5-1 01 to - 21 711 

6 CCR 1007-3,264 
Subpart G 
[40 CFR 264, Subpart GI 

.114 

.117 

.111 

MANIFEST SYSTEM, RECORDKEEPING, 
AND REPORTING 

Applicability 

Operating Record 
Availability. Retention, and Disposition of 
Records 

RCRA Requirements are implemented 
throughout the Hazardous Waste 
Requirements Manual 

A (1 -10000-HRM). 

CLOSURE AND POST-CLOSURE 
Closure Performance Standards 
Disposal or Decontamination of Equipment, 
Structures and Soils 
Maintenance, Monitoring, Security, and Care 
Post-Closure Use of Property 

USE AND MANAGEMENT OF CONTAINERS 
Condition of Containers 
Compatibility of Waste with Containers 

Management of Containers 
Inspections 
- Containment System Design and Operation 
- Containment for Ignitable or Reactive 

Wastes 
- Containment for Incompatible Wastes 
Closure 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

April 29, 1997 

6 CCR 1007-3, 264, 
Subpart I 
[40 CFR 264, Subpart I] 

RCRA Requirements are implemented 
throughout the Hazardous Waste 
Requirements Manual 
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Table 9-1 Federal And State ARARs For The Decommissioning Of The 779 Cluster 

qequirement I Citation 1 Type I CommentAmplementation Process 
~~ ~~~ 

SOLID WASTE DISPOSAL ACT (aka: Resources Conservation and Recovery Act) [42 USC 6901 et. seq.] 
jUBTlTLE C: HAZARDOUS WASTE MANAGEMENT [Colorado Hazardous Waste Act (CRS 25-15-101 to - 21 7)] 

-ANK SYSTEM 
Containment and Detection of Releases 
- Secondary Containment 
- Secondary Containment Devices 
- External Liner 
- Vault System 
- Double-Walled Tanks 
- Ancillary Equipment 

I Inspections 
I Response to Leaks or Spills and Disposition of 

Leaking or Unfit-for-Use Tank Systems 
l Closure and Post-Closure Care 

-AND DISPOSAL TREATMENT STANDARDS 
1 General (Subpart A) 

- Dilution Prohibition as a Substitute for 
Treatment 

- Waste Analysis 
- Special Rules Regarding Wastes that Exhibit a 

Characteristic 
1 Prohibitions on Land Disposal (Subpart C) 

- Waste Specific Prohibitions - Solvent Wastes 
- Waste Specific Prohibitions - 

Dioxin-Containing Wastes 
- Waste Specific Prohibitions - California List 

Wastes 
- Waste Specific Prohibitions - First Third 

Wastes 
- Waste Specific Prohibitions - Second Third 

Wastes 
- Waste Specific Prohibitions - Third Third 

Wastes 
- Waste Specific Prohibitions - Newly Listed 

Wastes 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

6 CCR 1007-3 Part 
264, 
Subpart J 
[40 CFR 264, Subpart 
JI 

6 CCR 1007-3,268 
.7 
.9 

.30 
.31 
.32 
.33 
.34 
.35 
.36 

- 

A 

A 

Either existing or new tank systems will 
be used to treat or store hazardous 
waste generated as a result of 
remedial activities. Existing tank 
systems will only be used if it is 
determined that the tank system is 
adequate and has sufficient integrity to 
prevent failure of the tank system 
during the proposed new use. Existing 
tank systems will be closed in 
accordance with approved closure 
plans or IMARA documents. 

RCRA Requirements are implemented 
through the Hazartious Waste 
Requirements Manual (1 -1 0000-,HRM). 

Waste Management Plans are 
developed to ensure compliance with 
the Land Disposal Restrictions. The 
performance requirements for 
hazardous waste treatment systems 
are based on the LDR Treatment 
Standards contained in Subpart C. 

RCRA Requirements are implemented 
throughout the Hazardous Waste 
Requirements Manual (1 -1 0000-HRM). 
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Table 9-1 Federal And State ARARs For The Decommissioning Of The 779 Cluster 

Requirement 1 Citation I Type I Cornrnent/lrnplernentation Process 

TOXIC SUBSTANCES CONTROL ACT (TSCA) [15 USC 2601 ey. seq.] 

LABELING OF PCBs AND PCB ITEMS 40 CFR 761.40 AND 
.45 

STORAGE REQUIREMENTS FOR PCBs 
B Time Limits 
B Facility Criteria 
B Temporary Storage 
D Inspections 
D Container Specifications 
B Marking 
B Laboratory Sample Exemption From Manifesting 

DECONTAMINATION 
B Containers 
D Movable Equipment 

'CB SPILL CLEANUP 
Requirements for PCB Spill 
- Disposal of Cleanup Debris and Materials 
- Determination of Spill Boundaries 
- Spills of < 500 ppm PCBs, Involve, < 1 Ib. of 

PCBs by wt. 
- Spills of > 500 ppm PCBs, Involve, >1 Ib. of 

PCBs by wt. 
- Time Limits and Actions Within the First 24 

Hours 
- Requirements for Decontaminating Spills in 

Outdoor Electrical Substations 
- Requirements for Decontaminating Spills in 

Restricted Access Areas 
- Sampling Requirements 

A - Action Specific ARAR 
C - Chemical Specific ARAR 
L - Location Specific ARAR 
TBC - To Be Considered 

40 CFR 761.65 

40 CFR 761.79 

40CFR 761.125 

- 
A 

A 

- 
A 

- 

A 

TSCA Requirements are implemented 
through the TSCA Requirements 
Manual (1 -10000-TRM). 

TSCA Requirements are implemented 
through the TSCA Requirements 
Manual (1-10000-TRM). 

TSCA Requirements are implemented 
through the TSCA Requirements 
Manual (1 -1 0000-TRM). 

40 CFR 761 Subpart G is entitled PCB 
Spill Cleanup Policy and thus many of 
the sections in Subpart G, specifically 
for spills after May 4, 1987, are "to be 
considered" (TBC); 40 CFR 761.125 
contains PCB cleanup requirements 
that may be considered enforceable 
substantive environmental standards 
and thus potential ARARs. 

TSCA Requirements are implemented 
through the TSCA Requirements 
Manual (1 -1 0000-TRM). 
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10.0 QUALITY 

10.1 INTRODUCTION 

Currently RMRS is responsible for the management control and oversite of the Building 779 
Cluster Decommissioning Project. As such, RMRS QA plan will be used to monitor the quality 
aspects for the project activities. RMRS has developed a QA Program Description (QAPD) 
document number 95-QAPD-001 which will be used to ensure the Building 779 Cluster 
Decommissioning Project activities meet the necessary quality requirements. The QAPD that 
describes roles, responsibilities, and methodologies for ensuring compliance with DOE Order 
5700.6C (the Order), and 10 CFR 830.1 20 (Price-Anderson Amendments Act, also known as the 
Rule). Since the Order and the Rule are inclusive of the same criteria, RMRS incorporates the 
requirements into a single QAPD. The QAPD is a controlled document and is distributed through 

-the RMRS document control system. 

The 779 Cluster Decommissioning Project will follow the requirements of the RMRS QAPD. The 
development and approval of the Decommissioning Program Plan will further define the 
requirements applicable to quality assurance needs for decommissioning projects, and will be 
utilized to meet the governing Quality Assurance Program Plan. 

10.2 PURPOSE AND SCOPE 

The RMRS QAPD defines the strategy and controls currently employed, or to be developed and 
implemented by RMRS to consistently deliver products and services that meet the requirements 
of customers/stakeholders. The QAPD serves as a map of the current controls employed by 
RMRS, and presents a concise strategy for the continuing development of the RMRS QA 
Program. Currently, RMRS is implementing the established Site controls, procedures and 
documents approved by the Integrating Management Contractor, Kaiser-Hill. 

The QAPD is relevant and applicable to the specific operations of RMRS and its subcontractors, 
and where applicable, to the interface controls between RMRS and Kaiser-Hill, and between 
RMRS and other Kaiser-Hill subcontractors. When Safety Class or Augmented Quality 
conditions exist, Project Management may decide to obtain subcontractors who have earned the 
“Approved Supplier” status. Approved suppliers are required to submit a quality program which 
meets equivalent standards to RMRS’s QAPD. The evaluation and approval of such programs 
is performed by Kaiser-Hill for placement into the Site Approved Supplier List. 

10.3 PROGRAM REQUIREMENTS 

The QAPD identifies the QA elements of the RMRS QA Program and defines them in the context 
of implementing programs and controls. Specific programs and controls are also identified in the 
QAPD, such as floor level procedures, plans, and documents used to control all activities 
involved in the 779 Cluster Decommissioning Project. The QAPD is binding on all RMRS 
personnel. RMRS personnel understand the program’s impact from training, indoctrination, and 
the commitment evidenced by management. 

10.3.1 QA Systems And Description 

General 

RMRS requires that decommissioning activities be appropriately planned in accordance with the 
provisions of the QAPD, and that when activities deviate from planned outcomes and indicate 
significant conditions adverse to quality, RMRS personnel are required to stop the activity until 
corrections can be made. 
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RMRS places accountability for quality with the individuals accomplishing the work activities, and 
further holds those individuals accountable for seeking means to continuously improve. RMRS 
provides its participants with the tools, continuing training, and latitude to do the right things, 
above merely doing things right. 

All RMRS personnel are responsible for performing activities in accordance with approved 
documents; identifying and participating in quality improvements; knowing customers, suppliers, 
and processes with which associated; exercising stop work authority over significant conditions 
adverse to quality; and for attending training. 

RMRS QA Oraanization 

The QA organization has a designated group responsible for quality assurance program 
implementation and oversight of the Engineering/Construction/Decommissioning department. 
The 779 Cluster Decommissioning Project is receiving QA support, and is taking a proactive 
approach in its work planning activities to ensure programmatic compliance and to streamline QA 
review cycles. 

The RMRS QA Program is inherent with the work being performed. This is accomplished during 
the planning of work, through the participation of Quality Engineers, reducing the need for 
extensive inspections and assessments. The primary principle supported is that the 
achievement of quality is embedded in the work processes, and that assessment should only be 
a tool for monitoring and continuous improvement. 

10.3.2 Personnel Qualifications And Training 

Project personnel are qualified to perform their respective tasks based on a combination of related 
experience, education, and training. Education and experience constitute the primary means of 
qualification. Decommissioning management, in conjunction with training program administrators 
are responsible for providing any additional skills and training prior to assigning employees 
specific project duties. Typical training methods include computer based training, classroom 
instruction, required reading, and on-the-job training. Qualification requirements and training 
records are maintained and retrievable through the project manager, at a centralized training record 
repository, maintained and operated by RMRS. 

The RMRS QA Manager establishes requirements for the competency of individuals planning , 
developing, assessing, and inspecting QA related work activities. Quality Engineers have the 
training, qualifications, technical knowledge, and experience commensurate with the scope and 
complexity of the decommissioning activities being evaluated. Evidence of competency, and 
maintenance of competency has been established and recorded within the QAPD. 

10.3.3 Improvement 

Employee participation in the assurance of quality and the continuous improvement process is 
gained through taking ownership of their processes, and actively seeking means to improve 
those processes. Decommissioning project management will use lessons learned in each phase 
of the project to improve succeeding phases. The project team approach is one of the 
management tools employed to enhance productivity and continuity throughout the project. 

Items, materials and hardware that do not meet established requirements are identified, 
segregated, controlled, documented, analyzed and corrected in accordance with the Non- 
conformance Reporting (NCR) process. Activities, services and processes that do not meet 
established requirements are also identified and corrected in accordance with the Quality 
Condition Reporting (QCR) process. Quality Engineers are responsible for supporting the NCR 
and QCR processes, and for assisting in the disposition and correction of identified deficiencies. 
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10.3.4 Documents And Records 

Quality affecting documents, such as work plans, operating procedures, and health and safety 
plans are prepared and controlled in accordance with approved processes. These documents 
receive the required reviews and approvals, they are uniquely identified, and their distribution is 
formally established. Other essential policies, plans, procedures, decisions, data, and 
transactions of RMRS are documented to an appropriate level of detail. Document reviews by 
subject matter experts, management and Quality Assurance are performed as appropriate and as 
specified in governing procedures. Quality records, as defined by approved processes and 
plans are prepared and managed to ensure that information is retained, retrievable, and legible. 
The document and record processes for the 779 Cluster Decommissioning Project are the same as 
the established controls for all UC/D projects, maintaining a consistent, and approved method. 

10.3.5 Work Processes 

Decommissioning processes and activities are controlled to a degree commensurate with the risks 
associated with the decommissioning process or activity. Documented and approved instructions 
are incorporated to control decommissioning processes and activities, maintaining compliance with 
reference standards, engineering specifications, workmanship criteria, quality plans or other 
requirements. 

Work is controlled from the onset of the project through project management procedures, 
engineering procedures, records management procedures, construction management procedures, 
and work packages. The IWCP is the formalized process that controls the development of the 
decommissioning work packages. Well established Waste Management Procedures and other 

' 

controls ensure that the generation and handling of wastes meet governing requirements as well. 

10.3.6 Design 

Sound engineering, scientific principles, and appropriate technical standards are incorporated into 
all design activities to assure intended performance. Site infrastructure programs, primarily The 
Conduct Of Engineering Manual (COEM), provide controls for the design of items and 
processes. Design work includes incorporation of applicable requirements and design bases, 
identification and control of design interfaces, and verification or validation of design products by 
independent, qualified individuals, subject matter experts or groups other than those who 
performed the work. The verification and validation is completed before approval and 
implementation of the design. 

The design control processes for the 779 Cluster Decommissioning Project are, existing, well 
established, approved and documented procedures for the control of design inputs, outputs, 
verifications, reviews, changes, modifications, and configuration change control. Design control 
requirements for procured design and engineering services are also incorporated into procurement 
specifications. 

10.3.7 Procurement Of Items And Services 

The Decommissioning Program implements a procurement and subcontracts system that complies 
with the appropriate protocols required by the Site. All procurement documents receive a 
documented independent quality review, Quality Engineers, to assure incorporation of 
appropriate quality assurance requirements and health and safety requirements. The QA 
organization reviews procurement documents to ensure that the requirements for items and 
services are clearly depicted, including specific performance requirements. Procurement 
documents are retained and administered in accordance with approved procedures. 

RMRS employs control systems for identification, maintenance, and control of items, including 
consumables. The controls ensure that items are properly labeled, tagged, or marked, and that 
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only appropriate items are used for the application. Controls ensure that items are identified, 
handled, stored-, transferred, and shipped in a manner that prevents loss, damage, or 
deterioration. 

10.3.8 Inspection And Acceptance Testing 

Decommissioning activities or items that require inspections and/or acceptance testing will be 
specified in work-controlling documentation, such as IWCP work packages, operating procedures, 
data management plans, etc. Acceptance criteria and hold points are clearly defined, in 
accordance with approved procedures. Inspections are designed and controlled in accordance 
with approved processes. Oversight and acceptance of services is performed in accordance 
with approved documents by qualified personnel from the Decommissioning Program staff or by 
the designated Quality Engineer. 

Testing is conducted when necessary to verify that items and processes perform as planned. 
Testing activities are planned and implemented in accordance with approved procedures that 
include provisions for performing the test, item configuration, environmental conditions, 
instrumentation requirements, personnel qualifications, acceptance criteria, inspection hold points, 
and documentation requirements for records purposes. Only controlled and calibrated 
measurement and test equipment are used for testing, measuring and data collection activities. 

10.3.9 Assessment Program 

RMRS has established and maintains an assessment program and procedures for planning and 
implementing assessments. Assessments are scheduled by an independent branch of the QA 
organization, based on the risk and QA performance indicators of the activities being conducted. 
Assessments are conducted by qualified QA personnel, independent of the 779 Cluster 
Decommissioning Project. The results of assessments are documented, brought to the attention 
of appropriate management, and are tracked to verify development and effective implementation 
of corrective actions. 

As previously indicated, the QA organization consists of personnel who participate with and are 
matrixed to the decommissioning organization. These personnel conduct monitoring and 
surveillance activities as a continuous barometer of quality requirement compliance and 
implementation. Decommissioning Program management also perform documented Management 
Assessments of the decommissioning organization to determine the effectiveness of the QA 
Program and overall organization performance. 

11.0 FACl LlTY SECURITY 

All the containerized SNM has been removed from Building 779 and-the material access area 
(MAA) has been closed. Building 779 has been downgraded to a Nuclear Material Safeguards 
Category 3 building (clearance required for free access). After the completion of the SNM 
consolidation and deactivation activities the building will be further down graded to a Category 4. 

Entry into the Building 779 Cluster can only be accessed through the triple-fenced Protected Area 
(PA). Individuals entering the PA must hold a DOE clearance or be escorted by a cleared 
individual. The building 779 Cluster has been downgraded from a “Classified plutonium facility 
to a “non-classified facility, but visitors must be escorted within the 779 Cluster by a building 
qualified individual. General public access to these facilities are not permitted. 

1 2.. 0 SCHEDULE AND BUDGET 

A summary level schedule has been provided as Appendix 4. The schedule was developed 
using the work breakdown structure. The Cluster was subdivided into buildings and the 
buildings were divided into work areas. The work areas were then logically tied on the schedule 
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as they were to-be completed. Within each work area the individual tasks were identified as 
being in one of-three categories, equipment removal, system removal, or decontamination. The 
different categories within each area were then logically tied so that the equipment would be 
removed, the room would be decontaminated, and then after an entire area supported by 
ventilation was cleaned up the supporting ventilation system and overhead systems are 
removed. Manpower resources were assigned to each activity and the schedule was level 
loaded to arrive at the final schedule. 

The project’s budget is driven by the resource loaded schedule. Each resource was assigned a 
cost and then material costs were added to the project. The project’s total estimated cost is a roll 
up of the individual activity cost. 
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._ APPENDIX A 

A . l  BUILDING 779 CLUSTER DESCRIPTION 

A.l.l SCOPE 

A.1.2 Summary Description Of The 779 Cluster 

Main structures in the Building 779 Cluster are the R&D facility, Building 779; a filter plenum and 
emergency generator building, Building 729; a filter plenum building, Building 782; the emergency 
generator facility, Building 727; a paint storage facility, Building 780; and a cooling tower, Structure 
783. The facility was built in 1965 and has had several additions and modifications since then. 
Building 779 is located in the north central section of the Rocky Flats site, east of Buildings 
776/777 and north of Building 750. 

The building is constructed primarily of concrete block. Interior walls are concrete block, transite, 
gypsum board, and acoustic paneling. Floors are poured concrete, covered with vinyl-asbestos 
tile, carpet, or paint. The roof is built up over rigid board insulation, supported by poured 
concrete on a metal pad. 

During 1988, the exterior containment of Building 779 was structurally upgraded to withstand a 
Design Basis Earthquake and Design Basis Wind. The Building 779 Cluster was used for 
research and development activities including physical chemistry, physical metallurgy, machining 
and gauging technology, joining technology and process development. The Cluster supported 
weapons production activities and was an essential component of the national security 
operations performed at Rocky Flats. The areas in which these operations were located are 
described below. 

. 

A.1.2.1 Description Of Facility 

This section describes the physical arrangement of principal buildings in the Building 779 Cluster, 
architectural and structural features, significant equipment, environmental control systems, .and 
safety aspects of each. Building 779 (1 in Figures A.1.2-1 and A.1.2-2) has been in use since 
May 1965. Since then, two major additions have been constructed. The first addition (2 in 
Figures A.1.2-1 and A.1.2-2), also referred to as Building 779A, was built in 1968. The second 
addition (3 in Figures A.1.2-1 and A.1.2-2 was built in 1973 and is also referred to as Building 
7798. Two new filter plenum buildings were also constructed. They are Building 729 in 1971 and 
Building 782 in 1973. 

A.1.2.2 General Description 

Building 779 is the primary structure- in the Cluster. Ground-floor area (including a covered dock) 

67,710 ft2. The building is roughly L-shaped. The north-south leg is approximately 161 ft wide. - 
and 214 ft long. The east-west leg is 62 ft wide and 101 ft long. At its highest point, the building 
is 27 ft tall. 

:: .; .- ::iw+2;800 square-feet (ftz), the second floor is 24,370 ft2, and the basement is 540 ft2, for a totakoC G-. ;:-..!..+? : 

, 

Building 729 is one of the two filter plenum buildings supporting Building 779 and is rectangular in 
shape. Its dimensions are as follows: 72 ft long (From east to west), 38 ft wide, and 30 ft high. It 
is located south of Building 779 and is connected to it via a second-story, 8-ft-wide duct bridge. 

Building 782 is the other filter plenum building supporting Building 779. It is 60 ft wide by 99 ft 
long (From north to south) and is located east of Building 779. The bui1ding.k 20 ft high. It is 
connected to Building 779 via an underground duct tunnel, a two-story vertical shaft, and an 
overhead duct. 
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Figure A. 1.2-1 First Floor Key Plan, Building 779 
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Figure A. 1.2-2 Second Floor Key Plan, Building 779 



The emergency generator for Building 782 is in a separate concrete block structure and is called 
Building 727. It is located east of Building 779 and north of Building 782. 

Building 783 is a cooling tower located east of Building 779 and north of Building 727. . .  . 

Building 780 is a paint storage facility constructed of sheet-metal. It is located east of the 
northeast corner of Building 779. 

In addition to the structures mentioned, heating, ventilating, air conditioning (HVAC), electricity, 
gas and compressed air, steam, water, process waste, sewer, fuel oil, and fire protection utility 
systems serve the Cluster. 

A.1.2.3 Building 779 Description 

qc!. ~~.The.primary functions of Building 779 were research and development. There ha\(e:be~..~wo."tI.'I-i?.;r:;.-~'rl 
major additions to the building. The first addition (Building 779-2) provided supplemental off ice, - . -. - .  . - 

laboratory, mechanical equipment space and two large machine shop areas. The second addition 
(Building 779-3) supplied more office and laboratory space, plus an environmental storage area 
and a storage vault. 

Floor plans for Building 779 are shown in Figures A.1.2-3 and A.1.2-4. The facility has joining, 
coating, and electroplating laboratories. It also contains machine shops, environmental storage 
areas, offices, loading docks, locker rooms, a duct tunnel to Building 782, a second floor enclosed 
walkway to Building 777, and a second-floor duct bridge to Building 729. 

A.1.2.3.1 Foundations 

: 

The foundations for Building 779 are horizontal and poured-in-place with reinforced concrete 
spread footings. Dimensions vary from 1 ft 6 in. square to 6 ft 6 in. square and from 10 in. to 16 in. 
thick. In depth below grade, the footings vary from 3 ft to 9 ft. Reinforced concrete grade beams, 
16 inches to 18 in. wide and 10 in. to 13 in. thick, rest on the spread footings. Concrete grade 
walls, 10 1/2 in. to 12 in. thick and 4 ft 6 in. deep, support the exterior walls. 

A.1.2.3.2 Structural Framing 

Three types of framing members have been used in Building 779. Vertical concrete columns, 
cast-in-place and reinforced (10 in. by 14 to 16 in. rectangular) rest on slab footings. Structural 
steel columns ( 8 4 .  deep) are wide-flange I-beams encased in concrete. The columns support 
an exterior passageway and an exterior wall of the original building. Concrete block pilasters (1 6 
by 16 in,.) which have been reinforced with steel, were used in the single-story portion of the 
original building. 

A.1.2.3.3 Exterior Walls  

The exterior walls of Building 779 are constructed of hollow concrete block except for the 12-in.- 
thick, poured-in-place, reinforced concrete wall of the storage vault and the metal stud and siding 
on a storage area on the east side of the first addition (Building 779-2). Concrete block walls are 
10 to 12 in. thick on the first floor and 8 in. thick on the second floor. There is horizontal trussed 
wire reinforcement in both interior and exterior hollow core concrete block walls; however, there is 
no vertical reinforcement. Walls are insulated with either perlite fill between cavities or 2 in. 
blanket insulation. Outer surfaces of the concrete blocks are painted. The walls are de-signed to 
be the equivalent of 2-hr fire-rated walls. 
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Figure A. 7.2-3 First Floor Plan, Building 779 



PROC. CHEM. TECH. I 

BUILDING 777 

Figure A. 1.2-4 Second Floor Plan, Building 779 



A.1.2.3.4 Floors.: 

The first-floor slabs in Building 779 are poured-in-place, reinforcedxoncrete 6 to 8 in. thick, with a 
barrier on a gravel base. The second-floor slab in the original building is 3 1/2-in.-thick reinforced . 
concrete on concrete joists supported by concrete beams. The sesond-floor slab of the second 

’. 

addition is 8417. thick reinforced concrete on concrete joists supported by concrete beams. 

A.1.2.3.5 Roofs 

, 

Three different roof systems have been used on Building 779. The single-story portion of the 
original structure (1 in Figure A.1.2-1) is structural steel with 18-gage steel decking, insulation, and 
composition roofing. The two-story portion of the original building and the second addition is a 
poured-in-place, reinforced concrete slab on concrete joists, supported by concrete beams. 
The original building roof has insulation and composition roofing, whereas the second addition 

consists of precast concrete tees with E in. of light-weight concrete, 4 in. of perlite, and elastomeric - - - - 
roofing. 

A.1.2.3.6 Interior Walls 

,. . .ewwt>,.m~t&!a~ 2 inchzssf.‘~~ed-In-place” urethane and silicone rubbec roofing. The first . a & M ~ + r r - t - * s u u m  - 

Most interior and exterior walls in Building 779 are painted concrete block. Storage vault walls, 
which are of 12-in.-thick reinforced concrete, are also painted. Ceramic tile covers the concrete 
block in locker room and restroom areas. The interior surface of most exterior walls is gypsum 
board. 

A.1.2.3.7 Ceilings 

The ceilings in offices and hallways are suspended acoustical tile. In other areas of Building 779 
the ceilings are the cement undersides of floors and roofs. The major exception is an 8-in. 
reinforced concrete ceiling over the storage vault. 

A.1.2.3.8 Doors 

Most of the doors in Building 779 are either solid steel, steel with louvers, or steel with safety 
glass windows. There are double airlock doors separating laboratory and development areas 
from the outside office and maintenance areas. There are two steel vault doors which close off 
the environmental storage area and a lead-lined, 4-in.-thick Benelex door for the storage vault. 

A.1.2.3.9 Windows 

There are few windows in Building 779. The addition (Building 779-3) on the south side of 
Building 779 (Figure A.1.2-2) resulted in sealing most of the original windows. However, some 
windows remain on the south-east end of the building where the offices are. The southeast end - .. . 
of the building has four windows on the first floor and seven on the second. 

A.1.2.3.10 Surface Finishes 

Most interior and exterior walls in Building 779 are painted. Walls in laboratory areas are painted 
with epoxy. Walls and floors in rest rooms and locker rooms are covered with tile. Floors in 
laboratories are painted with epoxy and the floors in offices and hallways are vinyl asbestos tile. 

- 
. - -  - -  

A.1.2.3.11 Duct Bridge To Building 729 

The duct bridge is an enclosed second-story structure that connects Building 779 to Building 729. 
The interior of the bridge is 6 ft 8 in. wide by 7 ft 4 in. high and spans 38 ft between the buildings. 
The floor is precast concrete twin tees with a concrete overcoat. The walls are concrete block and 
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the roof is 4-in. thick, reinforced concrete with 2-in., foamed-in-place*.insulation and silicone-rubber 
roofing. This bridge houses the two exhaust ducts from Building 779-3. The bridge is not used as 
a walkway. 

A.1.2.3.12 Overhead Passage To Building 777 

The connecting, enclosed walkway from the second floor of Building 779 to Building 777 is 
approximately 11 ft wide by 54 ft long. It has a reinforced concrete floor and roof and concrete 
block walls. The roof is insulated and has multiple layers of roofing on top. 

A.1.2.3.13 Exhaust Duct Tower 

. 

The tower structure for the exhaust ducts to Building 782 is located along side of Building 779 at 
the southeast corner. It is 40 ft high and approximately 12 by 13 ft in cross-section. Walls are 8- 
in. thick, reinforced concrete block. The roof is tapered, reinforced concrete slab which is.$h. at -..* ..- . ._j ). 

covered with multiple layers of roofing material on top of 1 1/2 in. of insulation. 

A.1.2.3.14 Duct Tunnel To Building 782 

Exhaust ducts enclosed in a tunnel run east on the roof of Building 779, pass into the duct tower 
off the southeast corner of the building, down through the tower, and into a 48-ft-long underground 
tunnel, entering Building 782 in the pit area. , 

The underground duct tunnel is 10 ft 8 in. wide and 12 ft high on the inside. Walls, floor, and the 
roof are 12-in.thick, reinforced concrete with an exterior waterproofing. The top of the roof slab IS 
about 3 ft below grade. Walls are supported by five concrete caissons ranging from 2 ft. to 2 1/2 
ft. in diameter and 11 to 14 ft. deep. 

. -.. 
the high point and 5 in. thick at the low end. The roof slab is on top of a metal deck and is - -  . 

A.1.2.3.15 Arrangement Of Building 779 

Building 779 is comprised of three main areas (Figures A.1.2-1 and A.1.2-2). Section 1 is the 
original building and is two stories. The first floor contains laboratories, a mechanical equipment 
room, a maintenance room, an emergency generator, and welding areas. There is also a locker 
room, offices, radiation monitoring, and other small shop areas. The second floor has two large 
laboratory areas containing coatings R&D, X-ray, gas diffusion, offices, and small laboratories. 
There is also a small basement for process waste collection tanks, a fire protection water 
collection tank, and transfer pumps. 

Section 2 has five large research areas which were used for metal joining, electroplating, and 
machining. Smaller areas contain facilities which were used for measurement, mechanical 
properties evaluations, and physical evaluation. Offices, a locker room, and a mechanical 
equipment room are also located in this section. 

Section 3 is the second addition to the building. It consists of two stories located at the 
southwest corner of the building. Section 3 houses a mass spectrometer surveillance lab and an 
environmental storage area. 

A.1.2.4 Emergency Generator Facility, Building 727 

The emergency generator facility houses a 500-kilowatt (kW) generator for emergency power for 
Building 782. The structure, built in 1973, is 16 ft wide by 24 ft long by 12 ft high. The single- 
story building has 8-in. concrete block walls that rest on 8-in.-thick by 5-ft-deep foundation walls. 
Concrete block walls support a 5-in. thick, reinforced concrete roof slab that has asphalt-gravel 
roofing. The floor slab is 641-1. thick, reinforced concrete. Access is provided by a set of double 
doors and a single -door. Ventilation is provided by six louvered grills. This building has 
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automatic sprinkles which contain an antifreeze solution, and an -electric space heater for winter - 
freeze protection. 

A.1.2.5 Filter Plenum Facility, Building 729 

Constructed in 1971, this is a one-story building with a small penthouse that serves as the 
connection for the exhaust-duct bridge to Building 779. The building is approximately 72 ft long 
by 38 ft wide by 16 1/2 ft high. The penthouse is 22 f t  long by 10 ft wide and 7 ft 4 in. high. 
Building 729 contains one two-stage and one four-stage filter plenum that filter room and'glovebox 
air from Building 779-3. There is also a 150-kW emergency diesel generator used to maintain 
power to critical equipment within Building 729 in the event of a power failure. 

Reinforced concrete,spread footings, 2 ft high by 3 ft 4 in. wide by 1 ft thick, support reinforced 
concrete grade walls 13 to 19 in. thick and 3 to 5 ft deep. The floor slab is reinforced concrete 6 in. 

, . , thick. There are two pits. One is approximately 2 1/2 ft deep, the other is approximately 6.fP -... :. . . : 

deep. Both pits are lined and have 12-in. thick floor slabs. The pits were constructed to hold 
used fire suppression system water that could be contaminated. Figure A.1.2-5 illustrates the first 
floor plan of the building. 

Outside walls are actually two separate walls two inches apart, made of concrete block. The 
exterior wall is 4 in. thick and the interior wall is 6 in. thick,with 2 in. of loose perlite between the 
walls. 

The roof consists of precast concrete twin-tee joists topped with a 4-in. thick concrete slab, 2-in. 
thick foamed-in-place urethane, and finished with silicone rubber roofing. It is supported by cast- 
in-place concrete beams resting on reinforced concrete columns. 

' 

There is a second-floor mezzanine above the control room in Building 729. The floor is a cast-in- 
place, reinforced concrete slab. 

For fire protection, the building has wet-pipe sprinklers throughout, heat detectors, and manual 
and automatic sprays in the plenum. 

A.1.2.6 Paint Storage Facility, Building 780 

This building provides storage for paint and solvents. It is a corrugated sheet-metal shed with a 
reinforced concrete slab floor and sheet-metal roof. Interior walls and ceiling are gypsum board. 
The building has approximately 140 ft2 of space. 

A.1.2.7 Cooling Tower, Structure 783 

The cooling tower, in use since 1967 and rebuilt in 1985, supplies cooling water to Building 779. 
Building 779-2 cooling water is provided by the Building 776 system. Structure 783 is 
constructed of aluminum and steel on reinforced concrete pedestals on a reinforced concrete 
foundation. Since it consists entirely of metal and concrete, a fire protection system was 
considered unnecessary. 

A.1.2.8 Filter Plenum Facility, Building 782 

This filter plenum facility serves the original Building 779 and Building 779-2. It has three exhaust 
plenums to support building, glovebox, and hood exhausts, plus a supply plenum for Building 
782 supply air. The building has been in use since February 1973. It is 100 ft long by 61 ft 8 in. 
wide by 15 ft 9 in. high. Figure A.1.2-6 is a floor plan of the building. 

I 

. 

, 
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Figure A. 1.2-6 Floor Plan, Building 782 



Reinforced concrete caissons, varying from 2 to 2 1/2 ft in diameter and from 6 to 24 ft deep, 
support reinforced concrete grade beams which are 10 in. thick by 5 ft deep. The floor slab IS 
reinforced concrete varying from 6 to 9 in. thick. There is one large pit at the west side of the 
plenum building that holds the fire suppression system water tank and provides access through 
the duct tunnel to Building 779. The pit is 23 ft high by 22 ft wide by 17 ft deep. The walls are 
12-in-thick, reinforced concrete. The floor is reinforced concrete 12 to 17 in. thick. Walls in Building 
782 are 6-in thick-, precast, reinforced concrete panels joined in place by 8-in thick concrete 
columns that vary from 14 to 24 in. wide. There are no interior walls. 

The roof consists of precast, reinforced concrete twin tees with a minimum of 2 in. of composite 
cast- in-place, stone aggregate topping. It is supported by 8-in. thick reinforced concrete roof 
beams resting on the reinforced concrete columns. 

Automatic sprinklers throughout the building, and heat detectors with automatic alarms connected 

A.1.2.9 Zone Concept for Confinement 

To,ensure that radioactivity is contained and controlled within the building, Building 779 is divided 
into several ventilation zones separated by physical barriers. Contamination control is 
accomplished through a series of pressure-control zones,.each of which is connected to dampers 
that control the amount of air leaving a zone. Ventilation pressure is increasingly negative from 
zone to zone toward areas of potentially higher radioactivity. The ventilation atmosphere flows 
from areas having the least potential for radioactivity toward areas having progressively higher 
potentials. 

The air-pressure balance between zones is maintained by differential-pressure sensing 
instruments and is controlled by inlet and outlet zone dampers. 

Pressure differentials maintain airflow toward the zone having highest radioactivity potential ,to 
final filtration, prior to being exhausted to the outside atmosphere. 

. . _ _  to the Plant Protection Dispatch Center, provide fire protection for the .building. .. -., .... -,, <.....> . e :  : :,.. .... 

: 

The outer shell of Building 779 provides the final containment barrier for radioactive materials 
before the outside environment. Conventional double-door airlocks provide passage to areas that 
do not contain radioactive materials, such as offices or maintenance shops. 

A.1.2.10 Glovebox Design 

The primary confinement of radioactive materials in plutonium process areas is achieved by the 
use of gloveboxes. In general, process gloveboxes are of welded construction, using formed 
stainless steel sheet. Some boxes are lined with Teflon@. Gloveboxes are covered with 1/8-in. 
lead sheet where greater radiation shielding is required. 

- --. Glovebox windows are attached by means of floating gaskets or external studs and clamping 
bars that seal suitable gaskets. Windows are constructed of laminated safety glass, wire glass, 
or plastic, depending upon the use of the box. If shielding was required, leaded glass was 
laminated with safety glass. Glove ports are stainless steel rings welded to glovebox walls. 
Thick rubber gloves are attached to glove ports with steel rings. Before they were used, 

Where possible, gloveboxes were designed with a single-level floor to prevent fissile material 
from accumulating in low areas or pockets. Large openings in a glovebox, such as a ventilation 
duct, were positioned above the floor of the glovebox to prevent the entry of liquid. Some 
gloveboxes that potentially could contain a critical quantity of fissile material had a gravity flow 
drainage system capable of removing liquid to maintain a critically safe depth. Criticality drains 
terminated on the laboratory floor that was designed to hold the liquid in a critically safe 

4 

I gloveboxes were leak tested to ensure their integrity. 
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configuration. Liquid was then be sucked into special Raschig ring-filled vacuum tanks for 
subsequent analyses and processing. 

A.1.2.11 HVAC Systems 

The purpose of the HVAC system is to control the temperature, humidity, and quality of the zone 
atmospheres within Building 779. The Building 779 Cluster contains several HVAC systems. 
They are described below for the following areas: (1) original Building 779, (2) Room 127, (3) 
Room 122, (4) Building 779-2, (5) Building 779-3, (6) Building 729, and (7) Building 782. 

The air supply systems within Building 779 are capable of conditioning 100% of the outside air; 
however, the systems usually operate in a recirculating mode to conserve energy. Control rooms 
and instrumentation operating under normal power, emergency power, or uninterruptible power, 
ensure safe dependable surveillance and control of the HVAC systems. 

A.1.2.11.1 Original Building 779 HVAC 

This portion of the Building 779 HVAC has two air supply systems, two air recirculating systems, 
and two air exhaust systems (Figure A.1.2-7). Outside supply air for offices, lavatories, locker 
rooms, and the electron beam laboratory within the original Building 779 structure is drawn into the 
building through fixed louvers and a bird screen, through back-draft dampers, then drawn through 
a fiberglass filter in air conditioner, AC-2, by fan 8-201. Brine is circulated through the air 
conditioning coils to reduce the temperature of the air entering the HVAC system. 

The fan delivers the air through temperature-control heating coils to office-area distribution 
systems. Figure A.1.2-8 illustrates a typical two-stage plenum of HEPA filters. 

Most of the air from the office areas is recirculated through AC-2; a small amount is exhausted to 
the atmosphere through a filter plenum (FP-403) by building exhaust fan F-403A or B in Building 
782. 

. I  

Outside air for hoods and gloveboxes, excluding inert gloveboxes, passes through a distribution 
system similar to that for the office areas, except that there are two supply fans (6-IOIA and B). 
A recirculation system for the production side room air also has two fans, F-404A and B, one of 
which recirculates 90% of the air from the production side of the building through a filter plenum, 
FP-404, back through its own air conditioner, AC-I. (With the AC-I system, there is the option to 
use 100% fresh air.) 

Air exhausted from the production side gloveboxes and hoods is drawn by fans through four- 
stage filter plenums in Building 782 before it is exhausted to the atmosphere. Fan F-401 A or B 
pulls the glovebox exhaust through filter plenum FP-401 while fan F-402A or B pulls hood 
exhaust through FP-402. 

A.1.2.11.2 Room 127 HVAC 

Room 127 is a mechanical equipment room located within the original Building 779 that has its own 
air supply and supply fan HV-I. One hundred percent of the air from Room 127 is exhausted 
through the building exhaust plenum, FPr403, in Building 782. 

A i l  .2.11.3 Room 122 HVAC 

. 

Room 122 is the control room for original Building 779, Building 779-2, and Building 782 HVAC 
systems. It also monitors the HVAC system in Building 729. It has its own supply filter plenum, 
FP-407, and supply fan, F-407, with chiller and heater; its air is exhausted directly to the 
atmosphere. 
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Figure A. 1.2-8 Typical Two-Stage Filter Plenum for Exhaust Air 



A.1.2.11.4 Buildi-ng 779-2 HVAC 

The HVAC system for this part of the building is completely separate from the systems in the 
original Building 779 and Building 779-3 addition(Figure A.1.2.9). Supply fans F-1 01A and F- 
101 B draw fresh air through a plenum into the laboratory areas for electroplating, joining, and 
machining. Hoods in the laboratories draw air from the room in which they are situated and the 
hood air is exhausted through'the hood exhaust plenum (FP-402) in Building 782 to the 
atmosphere. 

Room air in Building 779-2 is recirculated through a filter plenum,FP-405, by one of two fans, F- 
405A or F-405B, to enter the system again through the supply air plenum. 

Air supplied to the gloveboxes, excluding inert gloveboxes, in Building 779-2 is drawn by fan F- 
201A or F-202A and then through a supply air filter plenum. Before the exhaust is released to the 

fans, F-401A or F-401 B, exhausts the air to the outside (Figure A.1.2-7). 

._ 

atmosphere, it, is. filtered by four s tagsof  HEPA filters in FP-401 in Building 782. One of two . .. . .._ .. .... 

A.1.2.11.5 Building 779-3 HVAC 

Supply air for Building 779-3 is supplied from the south side of Building 779. It is heated, if 
required, then filtered by a roll or drum filter and a bag filter, after which it passes through a cooling 
-coil, through a fan (F-1) through zone heaters, and into the building (Figure A.1.2-10). 

Air required by the gloveboxes in Building 779-3 is drawn from the room air using the flow created 
by the exhaust fan, F-4 or F-5, in Building 729. Air supply and exhaust for Building 779-3 is a 
one pass system. Room exhaust is filtered through a two-stage exhaust HEPA filter plenum in 
Building 729. Glovebox exhaust from Building 779-3 goes through a spray filter and then a four- 
stage HEPA filter in Building 729, after which it joins room exhaust and goes out the stack at the 
east side of the building. Room exhaust is pulled from Building 779-3 by one of two fans in 
Building 729, F-2 or F-3. Glovebox exhaust is also removed by one of two fans, F-4 or F-5. 

A.1.2.11.6 Building 729 HVAC 

A small supply-air fan located at the west end of the building draws air into Building 729. Room 
air is exhausted to the atmosphere through the same plenum that filters room exhaust from 
Building 779-3. 

A.1.2.11.7 Building 782 HVAC 

This building also has its own supply fan, F-406, to provide air for the building. Air is exhausted 
through plenum FP-403, in combination with exhaust from original Building 779. 

A.1.2.12 Piping 

Piping located in for Building 779 was designed and fabricated in accordance with current 
standards at the time. The following pipe lines enter or exit Building 779: steam condensate, 
domestic cold water, fire protection water, natural gas, hydrogen, nitrogen, argon, compressed air, 
process waste, sanitary sewer, steam, fuel oil, tower water supply, and tower water return. 

A.1.2.13 Electrical Systems 

RFETS is served by the Public Service Company of Colorado with two 115-kV lines, the 
Valmont and Boulder lines. Each line is intended to handle loads imposed by plant facilities. 
Primary power distribution within the plant is at 13.8 kV. Buildings 727, 729, 779, 783, and 782 
are served from two 13.8-kV feeders. Each feeder is designed to carry the entire load assigned to 
both. If power in one feeder is lost, the alternate automatically picks up and continuously carries 
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Figure A. 1.2-9 Building 779-2 Airflow 
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Figure A. 1.2- IO Building 779-3 Airflow 



the entire load. In addition to the backup feature, the dual feeder system provides a means of 
load balancing an-d isolation for maintenance purposes. Figure A.1.2-11 illustrates the basic 
electrical distribution system for Buildings 727, 729, 779, and 782. 

Substations 51 5-2 and 51 6-2 supply normal power to the feeders. Building substations 
(transformers) 729-1, 779-1, 779-2, 782-1, and 782-2 convert the 13.8 kV from the feeders to 480 
V for distribution within the buildings. 

I 

There are four basic electrical systems for Buildings 727, 729, 779, 783, and 782: 

Normal Electrical Power 

Emergency Power Systems 

. ._ .. . . .  Uninterruptible Power Supply (UPS) I .  

Grounding and Lightning Protection 

A.1.2.13.1 Normal Electrical Power 

Switch gear, motor control centers (MCCs), and emergency motor control centers (EMCCs) 
distribute building substation power to power panels, bus ,ways, and directly to some larger 
electrical loads. Welding receptacles, lighting panels, and standard receptacles receive power 
from lighting or power panels, or bus ways. 

When normal power is lost from an incoming feeder to an EMCC, MCC, switch gear, or building 
substation, normal power can be restored via the transfer switches on the dual feeder 
arrangement. This transfers the source of power from the inoperable feeder to its alternate. 

Building 729 has this dual feeder arrangement only at the 13.8-kV level incoming to the 729-1 sub 
station. If either of the 115-kV power lines lose normal power, the plant power can be obtained 
from the .other line. If both the primary and alternate sources of power to a particular item in 

' service are lost, the power to that item is lost. Exceptions to this are the EMCCs that have their 
power re-stored via emergency generators. The function and operation of the EMCCs are 

A.1.2.13.2 Emergency Power Systems 

Emergency power systems provide alternate sources of 480-volt, 3-phase power to the EMCCs 
during failure of normal power. EMCCs receive and distribute normal power during normal 
operation. When normal power is lost, emergency loads are automatically transferred to the 
emergency power systems. The emergency power is then distributed to critical loads whose 
operations are necessary at all times for security, safety, or radiation confinement. 

Emergency powersystems for Buildings 729, 779, and 782 consist of three diesel engines that 
drive three electric generators. Each generator unit services a separate function, (i. e., three 
different areas are covered with no redundancy between them). A 150-kW emergency generator 
is located on the first floor in Building 729, Room 105, and consumes fuel at a rate of 22 gal/hr. 
There is a 250-kW emergency generator in Room 1 17 of Building 779 which has a consumption 
rate of 21 gal/hr. Building 727 houses a 500-kW emergency generator system for Building 782 
and this uses fuel at a rate of 55 gal/hr. 

. .  discussed in the following section. 
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Figure A. 1.2-1 1 Basic Electrical Distribution System for Buildings 727, 729, 779, and 782 
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Figure A. 1.2- 12 Cooling System 



TRANSFER FROM .- NORMAL TO EMERGENCY POWER 

The three electric generators have control circuilfy that senses a loss of normal power and will 
automatically initiate the start of the diesel engine that drives a generator. After the'start of an 
emergency generator, the engine and generatot must stabilize at the proper operating speed 
before the automatic transfer switch (ATS) will connect the emergency power torthe EMCC bus. 

When the ATS has switched to the emergency position, the emergency generator will remain on 
line and provide power until the building utilities operator manually transfers the system back to 
normal operation. Approximately 5 to 15 seconds elapse from the time normal power is lost until 
the ATS connects the emergency generator to the EMCC bus. 

TRANSFER FROM EMERGENCY POWER TO NORMAL POWER 

Buildina 727 
.d -rilC.r. - -  . Each of the three emergency generators has a different sequence of tramfer fromemeqency 

power back to normal power. The return of EMCC 782-A and EMCC 782-B to normal power and 
the shutdown of the 500-kW generator in Building 727 is controlled from the utilities control board 
in Building 779. A utility operator activates the remote switch that moves the ATS from the 
emergency to the normal position. The ATS then delays the transfer until the three phases of 
normal power are synchronized with the three phases of emergency power, which completes the 
transfer to normal power. The generator will automatically shut down after a 9-minute cool-down 
time. The shut-down can also be remotely activated by the utilities operator in an emergency. 

Buildina 729 
The return of EMCC IDD-3.1 to normal Dower and the shutdown of the emeraencv aenerator in 
Building 729 is controlled in that building. A utilities operator activates the coGtroli to' start the 
transfer; when the three phases of normal and emergency power are synchronized, the ATS 
completes the transfer. The operator shuts the emergency generator down at the local generator 
control panel. 

Buildinu 779 
Operator controls for returning EMCC IC-7 and EMCC IF-4 to normal power and shutting down 
the emergency generator in Building 779 are located at the generator. To return the above 
EMCCs to normal power, the operator resets the breaker between the emergency generator and 
the ATS, causing the ATS to transfer to its normal position. The generator will continue to run for 
9 minutes, then shuts down automatically. Equipment on emergency power is listed by EMCC in 
Table A.1.2-1 for the generators in Buildings 727, 729, and 779. 

The emergency unit in Building 727 consists of a diesel engine driving a housing 625-kVA (500- 
kU), 480-V generator. The engine has electric starters that operate using nearby storage 
batteries. Batteries are kept fully charged by a permanently connected battery charger. The 

.. ..-:. ~.. ~ __ _ _  _.__. charger is run from normal pawer .excepLwhen the emergency generator is in.opaatbn, during . 

Two electric heaters maintain the generator and generator building at temperatures required for 
rapid starting of the system. Electric heaters also maintain Building 727 at a comfortable level for 
personnel and for proper operation of instruments and equipment. Electric heaters for water and 
oil are provided to ensure rapid starting of the diesel engine. 

-. _. .:. , : .  . -  - .  .. . ._  . which time the charger receives its power from the power panel, PP-I. I:. -- 1 

The 150-kW emergency generator in Building 729 is also powered by a diesel engine. It has an 
electric starting and battery charging system that is identical in operation to the system for the 
generator in Building 727. The diesel engine has electric heaters for water and oil. Heat for the 
emergency generator room is provided by plant steam. 
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Table A. 1.2-1 ._ - Equipment on Emergency Power 

EMCC 782-A -- Fed from 500-kU Emergency Generator, Building.727 

Pit Sump Pump P-401, 3 hp 
Control Transformer and Breaker 
Plenum Exhaust Fan F-402A, 200 hp 
Plenum Exhaust Fan F-402B, 200 hp 

t 

EMCC 782-B -- Fed from 500-kU Emergency Generator, Building 727 

Emergency Lighting Transformer, 45 kVA 
Power Panel PP-I, Building 727 
Welding Receptacle, 60A 
Condensate Pumps P-405A and P-405B, 2 hp each 
Plenum Exhaust Fan F-403A, 150 hp 
Plenum Exhaust Fan F-403B, 150 hp 
Control Transformer, 1 kVA 
Plenum Exhaust Fan F-401A, 50 hp 
Plenum Exhaust Fan F-401 B, 50 hp 
Transfer Pump P-402, 1-112 hp 
Manhole Sump Pump P-404, 1/3-hp 
Supply Fan F-406, 20 hp 

EMCC IDD-3.1 -- Fed from 150-kU Emergency Generator, Building 729 

Glovebox Exhaust Fan F-4,5 hp 
Glovebox Exhaust Fan F-5,5 hp 
Building Exhaust Fan F-2, 25 hp 
Building Exhaust Fan F-3, 25 hp 
Supply Fan F-I, 15 hp 
Instrument Air Dryer, 1 hp 
Instrument Air Compressor, 5 hp 
Radiator Fan, 3 hp 
Vacuum Pump, 3 hp 
Condensate Pump Unit CPR-I, 2 each, 1-1/2 hp 
Condensate Pump Unit CPR-2, 2 each, 1-1/2 hp 
Emergency Lighting Panel, Building 729 
Emergency Lighting Panel, Building 779 
Condensing Unit AC-I 

EPD IE-12 

Emergency Lighting Panel ELP-IE-12 (Criticality Alarms, Disaster Warning PA) 
EMCC IG-7 
EMCC IF-4 

EMCC IC-7 -- Fed from 250-kU Emergency Generator, Building 779 

Condensate Return Pump CPR-IA, 1 -1/2 hp 
Condensate Return Pump CPR-16, 1 :1/2 hp 
Instrument Air Compressor C-2, 2 hp 

April 28, 1997 A-22 



Table A. 1.2-1 .- .- Equipment on Emergency Power (continued) 

Selective Alpha Air Monitor (SAAM) System 
Cooling Water Pump-Hot Side P-3A, 10 hp 
Cooling Water Pump-Hot Side P-3B, 10 hp 
Cooling Water Pump-Cold Side P-4A, 5 hp 
Cooling Water Pump-Cold Side P-4B, 5 hp 
Three-Pole Receptacle, 30A, and Dri-Train 
Inverter Power (UPS) 
Dock Roof Fan F-407, 2 hp 
Joy Air Compressor C-I, 20 hp 
Building Recirculation Fan F-404A, 30 hp 
Control Transformer Feeder, 05 kVA 
Building Recirculation Fan F-404B, 30 hp 
Health Physics Vacuum 
Room 160 

EMCC IF-4 -- Fed from 250-kW Emergency Generator, Building 779 

Hot Water Normal Pump HP-IOIA, 7-1/2 hp 
Hot Water Standby Pump HP-l02A, 7-1/2 hp 
Beryllium Exhaust Fan 06-1 1, 10 hp 
Condensate Pump 1 CPR-LA, 5 hp 
Condensate Pump 2 CPR-LA, 5 hp 
Building Recirculation Fan F-405A, 30 hp 
Emergency Lighting Panel ELP-IF-4, 15 kVA 
Emergency Lighting Panel ELP-IJ-4, 10 kVA 
Building Recirculation Fan F-405B, 30 hp 
Recirculation Fan and Pump, Room 160 
Health Physics Vacuum 
Fire Water Pump - FP-405 

The 250-kW diesel-driven emergency generator in Building 779 has an electric starting system 
identical to the system for the emergency generator in Building 727. Electric heaters for water and 
oil keep the generator warm for rapid and dependable starting. Heat to the generator room is 
provided from the Building 779 heating system. 

A safety system for Building 779 is the Process Air Programmer (PAP). PAP is used to start (in 
sequence) the ventilation fans on emergency power and to ensure proper differential- pressures 
for radioactivity confinement. On normal power, the PAP monitors the ventilation fans. During 
startup, the PAP takes corrective action if a fan fails to start. On emergency power, the PAP 
ensures that the ventilation fans start in the proper sequence. This prevents all fan motors and 
other emergency equipment from starting simultaneously. Fan--starting current, or "inrush" current, - -- z 
is about six times fan-operating current. To start these motors simultaneously would require an 
excessive current demand from the emergency generator, whose speed would then be reduced, 
resulting in unacceptable power frequency and a severe drop in voltage. The PAP starts only 
one fan motor at a time, and waits at least 4 sec before starting each succeeding motor. 

A.1.2.13.3 Uninterruptible Power Supply (UPS) System (non-functional) 

A 10-kVA Static ProductsTM UPS system located in Building 779 provides power to certain loads 
that cannot withstand even a momentary interruption transfer from normal to emergency power. 
These loads include critical equipment such as ventilation controls and the process air 
programmer. 
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The UPS system consists of an inverter, storage batteries, and a battery charger. It is basically 
an array of storage batteries that is connected to the normal and emergency power systems. The 
array of storage batteries are kept charged at all times. Direct current from the batteries is 
converted to alternating current by an inverter to provide compatible power for distribution to the 
loads. When normal power is lost and before the emergency generator can provide power, the 
loads draw the required power from the inverter which can remain connected and operational for 
up to 8 hours. Since the inverter and batteries are always connected to the UPS loads, the UPS 
loads draw power without interruption. When the emergency generator starts, it charges the 
batteries as required. 

A.1.2.13.4 Grounding and Lightning Protection 

The grounding system for Building 779 functions as both lightning protection grounding and 
building electrical grounding. As a lightning protection grounding system, it offers a path to ground 
high currents that may occur during a storm, thus protecting the building structure and electrical 
equipment within the building. As a building eiectrical'grounding system, it offers a path to ground 
for electrical fault currents (short circuits), and supplements the protection offered by fuses and 
circuit breakers to the electrical equipment in the building. The grounding system also dissipates 
(from equipment) static electrical charges that could cause shock or fire. Metal electrical equipment 
enclosures are grounded to prevent possible shock to personnel if a short circuit should occur in 
the equipment enclosure. 

The grounding and lightning protection system for Building 779 was installed in accordance with 
applicable codes of the National Fire Protection Association (NFPA) and Underwriters' 
Laboratories (UL) lists in effect at the time of construction. 

GROUNDING SYSTEM 

Grounding consists of a series of 45 ground wells spaced around the outside of the building. Each 
ground well has a 3/4-in. by 1 0-ft ground rod driven into the ground so that the top of the rod is 
below grade. These ground wells are interconnected by a grid of bare copper wire forming a 
square array below the first floor of the building. All conductors outside the building are buried 
below grade. Buried conductors along the outside walls of the building connect the lightning 
protection system to the grid. Down conductors within the building connect electrical equipment 
on the first and second floors to the grid. A similar grounding system has been installed for each 
of the support buildings for Building 779 (Buildings 727, 729, 783, and 782). 

LIGHTNING PROTECTION SYSTEM 

The Building 779 Cluster is equipped with a lightning protection system that will carry lightning 
discharges safely to the ground without injury to personnel or damage to structures or equipment. 
The system consists of air terminals (lightning rods) uniformly spaced around the roof periphery 
and across open roof areas. Air terminals are also placed on exhaust stacks, ventilators, and any 
other structure or item of equipment that is especially susceptible to receiving a lightning strike. Air 
terminals are interconnected by cables to the grounding system described above. The lightning 
protection system was designed in accordance with the applicable building codes at the time of 
construction. 

A.1.2.13.5 Electrical Safety Evaluation 

EFFECTS O F  NORMAL POWER FAILURE 

Normal electrical power for Building 779 comes from main substations 51 5/51 6 and has a double 
feeder configuration. Any load may receive power from either of two feeders by automatic or 
manual switching. (The main substation has disconnects and tie breakers to tasks may switch 
automatically when one power source is lost). Protective relays monitor the normal power and 
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actuate breakers in the 13.8-kV substations to resolve problems such as excessive current, low 
voliage, and frequency deviations. 

Personnel monitor the major substatlorx 24 hours a day. Operation of a circuit breaker or tie 
breaker activates an audible alarm and indicator light on the plant power system board. This . 

alerts personnel to problems in the system so that immediate corrective action may be taken. ThG 
power system board indicates the status of breakers and feeders in the system. 

As alarms are activated at the plant power office due to a breaker malfunction, an alarm activates 
in the Plant Protection Dispatch Center. This alarm indicates which substation has a problem, but 
does not identify the status of the breakers. 

Upon loss of normal power from the 51 5 or 51 6 substation, the tie breaker between the 13.8-kV 
feeders closes in approximately 3.7 second, restoring normal power (through the tie breaker) from 
the operational substation to the inoperative side of the system. (Interlocking circuitry associated 
with the,tie breaker prevents the latter from closing when an electrical fault exists, if the closing 
would add to the fault current). 

. 

- -. 

The building switch gear (779-1/2) also has disconnects and tie breakers to switch automatically 
in the event one power source is lost. If the automatic tie breaker fails to close at the 51 5/51 6 
substation, or if switching rearrangement is required to restore power, plant power personnel 
perform the required tasks manually. These take approximately 30 to 60 min. 

If the automatic tie breakers at 779-1/2 or 782-1/2 fail to close, Utilities personnel restore power 
manually in about 10 min. If there is a loss of both power sources to the building, the emergency 
generators start automatically, after a 5-sec delay. Emergency generators reach full ,speed on 
approximately 5 to 15 seconds and connect with the emergency switch gear (480-V 
normaVemergency). UPS loads are unaffected by any outages. 

EFFECTS OF EMERGENCY POWER FAILURE 

j ' 

The emergency generator in Building 727 has a diesel fuel tank which contains approximately a 2- 
hr supply of fuel. The other emergency generators have diesel fuel tanks with approximate 1 -hr 
fuel supplies. Chapter 7 of the Operational Safety Requirements, OSR, defines the minimum 
duration that the emergency generator main fuel oil supply shall provide. 

If an emergency generator fails to start, utility operators must take action to start it manually. If a 
major failure of the emergency generators and both sides of the normal power supply occur 
simultaneously, the UPS system can remain in operation for the loads (e.g., HVAC 
instrumentation) connected to it to effect a safe shutdown of critical systems. All loads on 
emergency power, (e.g., HVAC fans and normal power loads) will not operate. 

EFFECTS OF A UPS FAILURE 

There are two modes in which a UPS could fail: (1) an electrical or electronic failure within the 
UPS, and (2) exhaustion of UPS batteries when no other power source is available. If normal or 
emergency AC power is available during an electrical or electronic failure of a UPS, the ATS 
actuates to supply UPS power through the alternate feed. In the second mode of UPS failure, if 
normal or emergency AC power is not available, a loss of power to UPS loads will occur. In that 
case, it is not possible to monitor building conditions or operate any HVAC controls until AC 
power is restored. 

WORST-CASE FAILURE 

The worst-case failure of the electrical systems could occur if both normal power sources were 
lost, the emergency generator would not start, and the UPS systems failed. 
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If all sources of power-are lost, including the UPS system, the building supply air dampers will be 
closed manually and the building exhaust air dampers will fail closed. This failure mode allows the 
building to go to a static air conditioti. 

Under static air conditions, some re:ease of radioactivity within the building may be possible, 
since internal confinement barriers de-pend on negative air pressures within th.e gloveboxes. 
The amount of airborne radioactivity is not expected to cause any serious problems in restarting 
decommissioning operations once power is restored. If the exhaust ,dampers fail closed, minor 
releases to the environment may be possible due to evacuation of the building. 

Upon loss of power, all operations are suspended until power is restored. Operating personnel 
are evacuated from the building, if the building superintendent or radiation monitoring personnel 
determine it is necessary. 

. - . . . . , A.1.2.14 Gas and Compressed Air . .  

Inert gas for the Building 779 Cluster is supplied from various sources outside the Cluster. Com- 
pressed air is piped to the Cluster for use in pneumatic equipment. Inert gas will not be used 
during decommissioning. 

A.1.2.14.1 Inert Gas Systems 

Nitrogen is used for inerting certain gloveboxes and for supplanting compressed air within the 
glovebox system. Nitrogen is supplied from an outside supply tank located on the east side of 
the building. These gloveboxes are flooded with dry nitrogen during operations and the 
glovebox ventilation system exhausts the gas. Argon is also used in Building 779 to inert certain 
operations. It is stored in an outside supply tank located on the east side of the building. 

A.1.2.14.2 Natural Gas System 

Natural gas enters Building 779 on the west side of the building at the top of the first floor. The 
natural gas system will not be used during decommissioning. 

A.1.2.14.3 Compressed Air System 

I 
: 

Compressed air equipment located in the Building 776 area supplies air to Buildings 779 and 782. 
Building 779 has two compressors that can service the building in an emergency. Building 729 
maintains its own compressor. Compressors are on the emergency power grid and can supply 
pressure up to 90 pounds per square inch (psi). 

A.1.2.14.4 Breathing Air System 

The breathing air system provides quality air for supplied air work in the building. Breathing air is 
used by workers in areas with high airborne radioactivity. It is supplied to suits that-isolate 
workers from this environment. 

The compressor station and air quality control equipment associated with the breathing air system 
are located in Buildings 707 and 708. Distribution piping brings the air into Building 779 at 90 psi., 
already filtered, dried, and monitored. The monitoring system in Building 707 checks moisture 
content, excess flow, pressure, temperature and carbon monoxide and condensate oxygen 
levels. This station continuously monitors the quality of the breathing air. Should the air become 
unacceptable, the supply automatically stops and an alarm sounds in the utility control room. 
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I -1 
A.1.2.15 Steam Supply and System 

Steam for the Building 779 Cluster is shpplied by the main heating plant in Building 443 via valve 
station C which is located north of the 3uilding 776 maintenance shop. I C  valve station C, the 
steam is reduced to 125 psi before confinuing on to Building 779. Co.ndsnsate is' piped from 
Building 779 to Building 771 then to a Idrge holding tank near Building 443. - 

A.1.2.16 Water Systems 

Treated water is supplied by gravity pressure (from an elevated storage tank) from Building 124 
through a 10-in. loop on the plant site. The loop system allows water supply to flow from the 
area of least resistance, and permits isolation of piping sections for maintenance purposes. The 
water is used in the fire suppression system, as makeup for the domestic process and cooling 
tower water systems. Domestic water is provided by a 4 in. line from the 10-in. plant loop and is 
used for the lavatories and as supply to the process water systems. Domestic . . . and . - . . process 

contaminating treated water. Fire protection water is discussed in Appendkl' Section A.1.2.20. 
Nine cooling towers are open cooling water systems using untreated water as the primary make- 

up source and -domestic water is used as an alternate source. Cooling towers are the final heat 
sink of the cooling system. Cooling water is circulated by electric pumps. 

The process cooling water system is a closed-!oop system. Pumps circulate water through shell 
and tube heat exchangers. Rejected heat is absorbed by tower cooling water passed through 
the exchanger tubes. 

-- 

. ' 
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A.1.2.17 Process Waste System 

The areas in which radioactive operations are performed drain into one holding tank in the 
basement (Room 001) of Building 779. 

A.1.2.18 Sanitary Sewer System 

The sanitary sewer system services showers, restrooms, and janitors' closets outside the airlock 
system. Some sanitary sewer inlets are located in controlled areas. The system handles blown 
down from the cooling towers, as well as overflow and relief valve effluent. Waste water is 
delivered to the waste treatment plant (Building 995) through a vitrified clay sewer main. 

A.1.2.19 Fuel Oil System 

Fuel oil for the emergency generators is stored in separate, underground tanks. There is one tank 
for each generator. Pumps bring the oil from the storage tanks to the diesel fuel tanks that supply 
the generators. The cluster has a 3,000-gal underground storage tank west of the building feeding 
a 90-gal diesel fuel tank at the 500-kW generator inside the building. 

Off the southeast corner of Building 729, there is a 630-gal undergroundoa storage tank to supply 
the 15-gal diesel fuel tank at the 150-kW generator. The Building 779 250-kW generator in Room 
117 has a 20-gal diesel fuel tank plus an underground 500-gal storage tank, the latter is located 
near the truck ramp on the east side of the building. A project to replace the underground fuel oil 
storage tanks with above ground tanks is currently being completed. The above ground tanks 
are expected to be in place before the start of the decommissioning effort. Final disposition of the 
underground tanks is part of the tank replacement project. 

A.1.2.20 Fire Protection 

The exterior walls and roof of Buildings 779 have a 2-hour fire rating. Within the building, 
laboratory areas are separated from office and service areas by 2-hr rated walls. Wall interior are 
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finished throughout with fire resistant and noncombustible materials. Major structural components 
of gloveboxes ana process equipment consist of noncombustible materials. 

Door openings in fire-resistant walls are equipped with automatic fire doors of a comparable 
ratir,g. Ducts that penetrate fire-resistant walls have fire dampers to prevent the spread of fire. 

Windows located on the top of gloveboxes are made of fire-resistant, wire-reinforced glass, while 
most others are constructed of safety plate. When required, fire resistant doors separate 
connected gloveboxes. Fire-resistant doors that must remain open have fusible links for 
automatic closure in the event of fire. 

All areas in Buildings 779, 782, and 729 are equipped with overhead sprinklers. These are 
installed.according to code, with alarms reporting to the Plant Protection Dispatch Center and the 
Fire Department. Each riser is equipped with an external, flow alarm which sounds an audible 

extinguishers throughout the facility supplement the automatic sprinkler system.'- " - .  '. -. 

The water-supply system is connected through the plant with at least two independent paths 
such that water can feed two separate fire water mains. There is a single riser for the sprinklers 
in Building 779. This water supply system can also feed one riser in Buildings 729 and 782. Fire 
protection water is drawn from the connection by two 6-in. lines outside Building 779, one from the 
east and one from the west. The two 6-in. lines are joined together at a tee connection inside the 
building, at which point a single 4-in. line is used to supply water to Building 779 sprinkler 
system. The plant water supply system and redundant building supply allow water to come 
from the area of least resistance, and permit isolation of the piping sections for maintenance. 

. . ~ ,  . alarm when.a sprinkler system is being discharged. Wet standpipe hose reels and portable fire--..'-. .:-., . , .  -'.--.. 

.... . .. . 

: 

Fire protection water for Building 782 comes from the 10-in. domestic-water supply. It enters the 
building through a 6jn. pipe and after being drawn from this main supply, provides water to the 
building sprinklers, deluge systems, and inside hose reels. Domestic water for this building 
comes from a separate 6-in. line -off the 10-in. supply. Building 729 has one 6-in. line off the 10- 
in. supply for both fire protection and domestic water use. The recirculating filter plenum in 
Building 779 has redundant feeds from the two 6-in. lines, but exhaust filter plenums in Buildings 
729 and 782 do not have redundant feeds. However, the Building 782 plenums can be manually 
connected to the 6-in. domestic water line. The building sprinkler systems are not cross- 
connected to other risers. Building 727 has an automatic sprinkler system with an antifreeze 
solution. 

For each major laboratory and equipment area, manual fire-phone alarm stations for each major 
laboratory and equipment area are installed in corridors and along exit routes. These activate 
local and plant wide alarm systems. Emergency telephone lines permit instant communication 
with the site Fire Department. Incoming air temperatures to all exhaust plenums are monitored by 
a Temperature Indicating, Recording and Enunciating (TIRA) system. If the temperature of air to a 
plenum goes above 120-F, the TIRA activates audible and visual alarms and a strip chart . .  . . .. . recorder in the utilities control room in 779;and a local alarm at the affected plenum. - .. 

In addition to the TIRA system, an automatic fire alarm system activates if air coming to the 
plenums reaches 190°F. This system sends alarms to the fire department, the utilities control 
room main panel, and the plant protection dispatch center. The heat detector will also start water 
spray upstream of the mist eliminator section of the affected plenum. These plenums have an 
automatic water spray prior to the mist eliminators, and a manual water deluge system prior the 
first stage of HEPA filters, as shown in Figure A.1.2-8. 
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A.1.2.21 Radiation, Contamination, and Criticality Safeguards 
.- 

A.1.2.21.1 Radiation Control 

Gamma and alpha radiation surveys are performed as required to support decommissioning 
activities. All employees working in a radiation control area wear dosimetry badges containing 
thermoluminescent elements to measure exposure to these radiations:: Badges are interpreted 
according to job and potential for exposure. 

Physical radiation protection in the form of Plexiglas, BenelexQ water walls for neutron shielding, 
and lead for gamma shielding, has been successful in keeping radiation exposure to employees 
at ALARA. 

As required, the metal sides of the standard gloveboxes are covered with a V8-in. layer of lead. 
Glovebox windows typically have a 1/4-in. thickness of leaded glass outside a layer of safety 

- glass. Remcvable or hinged lead covers at all glove ports provide shielding when the' grove3 are 
not in use. In areas where radiation calculations indicate, additional internal or external shielding is 
provided for glove boxes. 

. . .  ... . -. 
. .  - 

A.l.2.21.2 Contamination Control 

Personnel safety is enhanced through administrative andd-'engineering contamination controls. 
Selective Alpha Air Monitors (SAAMs) are located in work.areas to detect any airborne 
contamination. Hand monitors (alpha mets) for the detection of alpha particulate contamination 
are positioned at gloveboxes and conveyor lines near glove ports. Hand and foot monitors 
(alpha combos) are placed at work areas and corridor exits. For work with greater exposure 
potential, additional respiratory equipment, such as full-face masks or supplied air suits may be 
required. Additional shielding (lead aprons) may also be required. 

The level of airborne contamination is continuously sampled by fixed air sampling heads. These 
heads are located at each room exhaust port, on the outside of gloveboxes near the glove ports 
and bagout stations, and near down draft tables throughout the work areas. Collection media are 
counted daily to determine average alpha contamination levels. 

Self-monitoring for the presence of radioactive material on the body or clothing is required of 
process workers and visitors. Complete monitoring is required before leaving the building's 
controlled area. 

: 

Any potential Contamination releases are contained within controlled areas through good 
housekeeping practices and engineering controls. Equipment or materials are not permitted to 
leave the process areas without a complete survey for radioactive material contamination. 

Penetrations through the walls and the ceiling in Building 779 are-sealed to prevent the spread of 
contamination. Contaminated fire water is controlled by critically safe low weirs at exits and at'. ' '  . ' 
corridor exits to the outside. 

- .--  '-: . 

In the event of a radioactive material release within the building, the HVAC systems contain 
airborne radioactive contamination, permitting no harmful release of particulate radioactive 
pollutants to the surrounding environs. Before being exhausted to the atmosphere outside the 
building, gases from the process gloveboxes pass through four stages of HEPA filters in the final 
exhaust plenum. Room air from the laboratories is filtered through two stages of HEPA filters. 

Air emissions discharged through stacks are monitored and samples are measured for long-lived 
alpha activity. SAAMs constantly monitor the exhaust from each stack for plutonium, An alarm 
system exists and is activated if out of balance limits are exceeded which results in cessation of 
.discharge activities. 
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A.1.2.21.3 Criticality Control 

Nudear criticality safety is achieved by both administrative and physical controls. Nuclear 
material safety limits, double-contingency criteria (where at least two independent conditions 
must exist simultaneously before a criticality accident is possible), and strict handling and storage 
procedures for fissile materials are examples of administrative controls that are enforced to 
prevent a criticality accident. Physical safeguards are designed to control parameters that 
influence criticality such as: geometry, reflection, and interaction. Examples of these physical 
safeguards are fixed spacing, safe geometry tanks, and neutron absorbers (neutron poisons). 
The following conditions apply in the operation of Building 779: 

The equipment is made dimensionally safe or contains nuclear poisons to eliminate the potential 

._ 

for nuclear criticality. 

Most glovebox floors are level to prevent accumulation of liquids and materials in low areas. 

Dams are installed at stair-wells, elevator shafts, corridor entrances, and doorways to modules 

Interaction in storage arrays is controlled by permanently positioned racks; interaction during 

Where this is not practical, dams and criticality drains are installed as a precaution. 

to safely control the spread and depth of liquid. 

transfer of material is controlled by carrier and cart design. 

Safeguards such as carrier design, criticality drains, and dams provide criticality protection from 
water used to extinguish a fire; filter plenums have a drainage system to handle the spray 
water. 

A.1.2.22 Alarm and Communications Systems 

A comprehensive system of both audible and visual alarms warns personnel of malfunctions and 
hazards. Among these systems are fire, radiation, security, oxygen level, overflow, criticality and 
pressure alarms. These alarm systems are connected to the utilities control room and as alarms 
are received corrective actions can be implemented. 

A.1.2.22.1 Fire Alarms 

The fire alarm system in Building 779 consists of 20 manually operated telephone stations and 9 
automatic stations. Manual stations are activated by lifting the- telephone (inside the alarm box) 
to send a signal directly to the Plant- Protection Dispatch Center (Building 121) and the Fire 
Department (Building 331). The system in turn identifies the location and type of transmitting 
station. The alarm also sounds the building fire bells. 

Automatic fire alarm stations are activated through storage area contact heat detectors, filter 
plenum heat detectors, and sprinkler water flow. When the automatic fire alarm stations are 
activated, signals are sent to the Plant Protection Dispatch Center and Fire Department. In some 
instances, alarms also sound locally. 

A.1.2.22.2 Selective Alpha Air Monitors (SAAMs) 

SAAMs (37 units) are located throughout the facility, supplying continuous monitoring. When 
airborne radiation counts reach a predetermined level, these monitors activate audible alarms and 
warning lights in the affected area and in the radiation monitoring office. Alarms can also be 
manually activated. 
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A.1.2.22.3 Security Alarms 
.- 

Secur!?] alarms in Buildings 779 include door alarms on all outside entrances. These alarms are 
also trmsmitted to the Plant Protection Zispatch Center. 

A.1.2.22.4 Communications 

Various methods of communications are used internal and external to Building 779. The primary 
method is the telephone. A public address system, connected to the Plant Protection Dispatch 
Center, provides both internal and external communications to building personnel. Two-way 
radios provide communications between the guard posts at the Building 700 Complex, the 
dispatch center, and the Fire Department. Walkie-talkie radios permit additional communications 
between personnel and the dispatch center. Emergency fire telephones permit communications 
directly with the plant Fire Department. In addition, radiation, criticality, security, and fire alarms 
offer a passive form of internal and external communications. 

.:. 

. .  
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.- APPENDIX B 

B. I DECONTAMINATION OPTIONS 

Th ? following sections have been excepted from DOE Decommissioning Handbook, (DOE/EM - 
01 42P). These sections provide descriptions of the most probable methods to be used in this. 
prcject. The decontamination sections were written to provide guidance on technology which 
could be used in different situations. The implementation of a specific technology will be through 
the use of an IWCP. Cautionary statements in this appendix are provided to aid in development 
of the implementing procedure or work package. The Building 779 Decommissioning Project is 
however, receiving additional funds to demonstrate new technologies. Some of the sections 
which are included discuss new decontamination technologies. Although an attempt has been 
made to include a discussion of the decontamination methods which may be used, one or more 
methods other than identified below may be requiredhsed. 

Decontamination is a major decommissioning activity that may be used to accomplish several 
goals, such as reducing occupational exposure, reducing the potential for the release and uptake 
of radioactive material, permitting the reuse of a component, and facilitating waste management. 
The decision to decontaminate will be weighed against the total dose and cost. This section 
presents both proven and emerging techniques which can be used to accomplish the goals 
stated above. 

B . l . l  INTRODUCTION 

Decontamination is defined as the removal of contamination from surfaces of facilities or equipment 
by washing, heating, chemical or electrochemical action, mechanical cleaning, or other techniques. 
In decommissioning programs, the objectives of decontamination are to: 

0 Reduce radiation exposure; 

0 Salvage equipment and materials; 

e Reduce the volume of equipment and materials requiring disposal in licensed burial 
facilities; 

0 Restore the site and facility, or parts thereof, to an unrestricted-use condition; 

Remove loose radioactive contaminants and fix the remaining contamination in, place in 

Reduce the magnitude of the residual radioactive source in a protective storage mode for 

0 

preparation for protective storage or permanent disposal work activities; and 

public health and safety reasons or reduce the protective storage period. 
0 

Some form of decontamination is required -in.-any decommissioning program, regardless of the form 
of the end product. At a minimum, the floor, walls, and external structural surfaces within work 
areas should be cleaned of loose contamination. 

It is not envisioned at this point that chemical decontamination methods that concentrate the 
contaminant in a fluid medium will be used in this project. The additional cost for the disposal of 
materials is expected to outweigh the potential increase in: 

0 (1 ) Occupational exposure rates, 

0 (2) The potential for a release, and 
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0 (3) The uptake of radioactive material and could result in even higher doses than those 
received from removing, packaging, and shipping the contaminated system without 
extensive decontamination.There are two primary categories for decontamination 
equipment or techniques: mechanical and chemical. 

0 

Primary Chcice: 

Mechanical and manual decontamination are physical techniques. Most recently, mechanical 
decontamination has included washing, swabbing, foaming agents, and latex-peelable coatings, 
Mechanical techniques may also include wet or dry abrasive blasting, grinding of surfaces, and 
removal of concrete by scabbling. These techniques are most applicable for the decontamination 
of structural surfaces. 

Secondary Choice: 

Chemical decontamination uses concentra.tedsr-dilclte solvents in contact with the contaminated 
item to dissolve either the base metal or the contamination film covering the base metal. 
Dissolution of the film is intended to be nondestructive to the base metal and is generally used for 
operating facilities. Dissolution of the base metal should only be considered in a decommissioning 
program where reuse of the item will never occur. Chemical flushing is recommended for remote 
decontamination of intact piping systems. Chemical decontamination has also proven to be 
effective in reducing the radioactivity of large surface areas such as floors and walls as an 
alternative to removal. 

In recent years, many innovative decontamination techniques have been proposed. For the most ’ 
part, these emerging technologies are hybrid technologies comprised of one or more of the 
following methods: chemical, electrochemical, biological, mechanical, or sonic methodology. These 
innovative techniques are described in a separate section (Section B.1.4) and are subdivided 
into categories based on similar characteristics. 

B.1.2 CHEMICAL DECONTAMINATION 

B.1.2.1 Introduction 

Only an overview of chemical decontamination methods is provided for reference as no chemical 
methods are expected to be used in this project due to the large amount of secondary waste 
which would be produced. Chemical reagents are very widely used in the commercial nuclear 
power industry as decontaminates. The objective of chemical decontamination in the commercial 
nuclear power industry is to remove fixed contamination on surfaces of piping, components, 
equipment, and facilities. 

The advantages of chemical decontamination are that it can be used for inaccessible surfaces, it 
requires fewer work hours, it can decontaminate process equipment and piping in place, and it can 
usually be performed remotely. Chemical decontamina’lion also produces few airborne hazards, 
uses chemical agents that are readily available, produces wastes that can be handled remotely, 
and generally allows the recycling of the wash liquors after further processing. The 
disadvantages of chemical decontamination are that it is not usually effective on porous surfaces, 
it can produce large volumes of waste (although volume may be reduced by a radioactive waste 
treatment system), it may generate mixed wastes, and it can result in corrosion and safety 
problems when misapplied. In addition, it requires different reagents for different surfaces; it 
requires drainage control; for large jobs, it generally requires the construction of chemical storage 
and collecting equipment; and it requires addressing criticality concerns, where applicable. 

Chemical decontamination involves the use of either concentrated or dilute reagents. In general, 
both the concentrate and dilute processes fall into one of six chemical classifications: 
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0 

0 

0 

0 

0 

high - pH oxidation and dissolution, 
high - pH oxidation followed by low-pH dissolution, 
low - pH oxidation and dissolution, 
low - pH oxidation followed by low-pH dissolution; 
low - pH dissolution, and 
low - pH reduction and dissolution (Munson, Divine and Martin 1983). 

An example of the high-pH oxidation and dissolution chemistry is the use of alkaline 
permanganate (AP), which dissolves chromium oxide and attacks various hard-surface alloys, 
organics, and copper. The use of AP followed by citric acid or any other acid is an example of 
high-pH oxidation followed by a low - pH dissolution. In this case, there is some dissolution in 
the first step, but the major purpose of the AP is to condition the corrosion product film; most of the 
decontamination occurs with the dilute acid step. These techniques are generally applied to 
nuclear reactor systems, which operate under reducing conditions. It should be noted that a 

. .strong acid can be substituted for a weak acid, if necessary in a decommissioning program where 
the equipment will not be reused. 

A similar use is made of low - pH oxidation and dissolution. For example, nitric acid can be used 
as both oxidant and acid, particularly in the removal of uranium oxide fuel debris. A procedure that 
is similar to the high - pH oxidant followed by Citrox or another acid for a low - pH dissolution 
step. this process is suitable for the removal of fuel and fission product debris and can be used 
for corrosion product removal if little or no chromium is present. 

Several solutions are available for low - pH dissolution. The best known of these are phosphoric 
acid and CAN-Decontamination. Inhibited phosphoric.acid was used successfully for many 
years in the Hanford N-reactor, a primarily carbon steel system. CAN-Decontamination, a dilute 
solution used on reactor-scale operations in Canada, has also been successful on nuclear reactor 
components and with an oxidizing pretreatment. Phosphoric acid vaporized with steam has been 
used for vapor-phase cleaning of isolated components. 

Low - pH solutions that are strongly reducing are not common because reactions with water tend 
to make them unstable. One process developed for high-temperature stainless steel is a 
reducing decontamination solution that uses hydrazine (Peach and Skeleton 1988). 

B.1.2.2 Decontamination Chemistry 

, . _ _ _ ,  

. 

Chemical solutions are generally the most effective on nonporous surfaces. Possible 
decontamination agents are chosen based upon the chemistry of the contaminant, the chemistry 
of the substrate, and disposal of the waste that will be generated by its use. Because a wide 
variety of possible decontaminating agents is usually available for each case, other factors such 
as cost, material corrosion, safety, waste, and support services must also be considered. 

Decontamination factors (DFs) are used to determine the effectiveness of the decontaminating 
agent (e.g., chemical treatment). DFs are usually increased with contact.!irne, .concer,tration, 
temperature, and agitation. Contact time between the reagent and the surface can range from a 
few minutes to many hours and even days. Removal of metal oxide layers usually requires 
several hours of contact. Increasing temperature accelerates the reaction rates; however, some 
chemical constituents break sown at elevated temperatures. At times, several applications of the 
same reagents are needed, and the surface may need to be flushed upon completion. 
Consideration should also be given to how long the reagent can be recycled before a fresh 
solution is used, because metal hazardous waste ions have a tendency to resettle out of the 
solution. Chemical decontamination is more effective under turbulent conditions produced by 
some form of mechanical agitation such as cavitation, hydraulic flow, or scrubbing. 

Numerous chemical formulations are possible. Without specific physical and chemical information 
pertaining to the hazardous species present on a particular type of surface, it is not possible to 

. ,  
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describe chemica1,reactions. Furthermore, the complete reporting of chemical formulations used 
most frequently is difficult because some of these are proprietary and sold under a sales 
descriptor without complete technical information about the ingredients. 

B. 1.2.2.1 Water/Steam 

Water is a universal decontamination agent that acts by dissolving the chemical species or by 
eroding and flushing loose debris from the surface. It can be used on all nonporous surfaces, and 
its effectiveness can be enhanced by increasing its temperature, adding a wetting agent and 
detergent, or using a water jet. Steam is effective partially because of its gas velocity impinging 
on the surface, and it can be made even more effective with detergents. Steam can be used on 
any nonporous surface that can withstand the temperature, but it is most useful on accessible 
surfaces. Steam generally provides better DFs than water for flat-coated or polished surfaces. 
Dry Steam has some application for uncoated concrete. 

. .. _-  . -Most ionic compounds are soluble in water; therefore, waterkteam is the first choice for sluicing 
bulk salts and solids from tanks. For surfaces with grease or oil, it is not effective unless 
detergents are added. Water is most effective when the contaminant has been in contact with the 
surface for only a short time. 

Water itself has little effect in removing long-standing contaminants and those that are chemically 
bonded to the substrate. It has almost no effect on hard metal oxide and carbonate or silicate 
scales, and it reacts violently with metallic sodium or potassium. Most transition metal 
compounds have limited solubility in water unless the pH is lowered. The advantages of using 
water as a decontaminate are that it is cheap, available, nontoxic, noncorrosive, and compatible 
with most radioactive waste and RCRA waste systems. In addition waterkteam requires few 
support services that are not already available. Because of its safe nature, it can be used in 
large facility and environmental flushing operations. Remote operations can be accomplished with 
fire hoses, jets, or steam lances. Most cleaning operations use a water flush before other agent 
are used. The advantage of using steam is that the volume of water is reduced. 

The disadvantages of water is a decontamination are that large volumes are usually required and 
contaminants can resettle onto other surfaces. In particular, the use of water has the tendency to 
spread radioactive contamination, which complicates the control of clean up. If fissile materials are 
present, criticality concerns become paramount. 

B.1.3 MECHANICAL DECONTAMINATION 

Mechanical Decontamination methods can be classified as either surface cleaning (e.g., sweeping, 
wiping, scrubbing) or surface removal (e.g., grit blasting, scarifying, drill and scabbling). 
Mechanical decontamination can be used as an alternative to chemical decontamination, can be 
used simultaneously with chemical decontamination, or can be used in sequence with chemical 
decontamination. 

In general, mechanical decontamination methods can be used on any surface and achieve 
superior decontamination. When these methods are used in conjunction with chemical methods, 
an even better result may be realized. Moreover, when dealing with porous surfaces, mechanical 
methods may be the only choice. There are two general disadvantages to the mechanical 
methods. First, the methods require the surface of the work place to be accessible (i.e, the work 
piece should generally be free of crevices and corners that the process equipment cannot easily 
or effectively access.) Second, many methods produce airborne dusts. If contamination is a 
concern, containment must be provided to maintain worker health and safety and to prevent the 
spread of contamination. 

As with chemical decontamination, the selection of the most effective technique depends on many 
variables, such as the contaminants of interest, surface material, and cost. For example, the 
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selected treatment may have to be applied several times to respond to site-specific conditions 
(Le., to meet the established clean up criteria). Because each of these techniques can be 
modified to site-specific conditions, the actual effectiveness and implementability of each 
technique under those conditions will be explored before being implemented. Surface-cleaning 
techniques are used when contamination is limited to near-surface material. Some techniques may 
remove thin layers of the surface (less than 114 in.) to remove the contamination. However, these 
techniques differ from surface-removal techniques in that the removal of the contaminant from the 
surface is the goal rather than the removal of the surface itself. Certain surface-cleaning 
techniques can be used as a secondary treatment following surface removal. Because these 
techniques are so versatile, it may be advantageous to locate a centralized decontamination 
facility on site in which one or more of these techniques may be used. Such a facility could then 
be used to decontaminate dismantled or segmented components. 

Surface-removal techniques are used when future land-use scenarios include reuse or when it is 
impractical to demolish the building (e.g., a laboratory within a building). The techniques 
described in this chapter remove various depths of surface contamination (e.g., floors versus 
walls) and may be used to reduce the amount of contaminant to be disposed of. For example, if a 
contaminated building is demolished, all the debris is considered contaminated and requires 
special handling. However, by first using a surface-removal technique, the volume of 
contaminant is limited to the removed surface material. The eventual demolition can then be 
handled in a more conventional manner. In this instance, a cost-benefit analysis should be 
prepared that considers such potential concerns as packaging, shipping, and burial costs for a 
surface-removal technique versus conventional demolition and disposal. 

Before any surface-cleaning or removal activity, surface preparation and safety precautions are 
required. All surfaces to be treated must be free of obstructions (e.g., piping and supports should 
be dismantled or segmented), and surfaces should be washed down to minimize the release of 
airborne contamination during the surface-removal technique. The wash liquor must be processed 
as contaminated waste because it contains materials from the contaminated surface being 
washed. In this instance, all combustibles should be neutralized, stabilized, or removed. Finally, 
the contaminated debris (i.e., the removed portion of surface) must be collected, treated, and/or 
disposed of, and any liquids used during the removal process, either as part of the process or as 
a dust control, must be processedhecycled. In cases in which a contaminant has penetrated the 
material beyond the surface layer, another treatment may be required. Most of the surface- 
removal techniques usually leave an undesirable surface finish. 

B.1.3.1 Flushing Water 

B.1.3.1.1 Description Of Technique 

The technique involves flooding a surface with hot water. The hot water dissolves the 
contaminants, and the resulting wastewater is pushed to a central collection area. This technique 
is usually performed after scrubbing, especially on floors. Squeegees can be used to force the 
waste water to the collection area. This technique may be used with detergents or other . - - - 

chemicals that enhance the effectiveness of the technique. 

The volume of the waste water can be reduced by simply wetting the surface and flushing before 
drying occurs. The volume of waste water can also be reduced by using a water treatment 
system to recycle the flush water (Wood, Irving, and Allen 1992; IAEA 1988; MMES 1993). 

B.1.3.1.2 Applications 

This process can be used for areas that are too large for wiping or scrubbing. It is effective on 
loosely deposited particles (e.g., resins) and readily soluble contaminants, and it can be used as 
a first step to prepare a surface for a more aggressive decontamination. It is not recommended for 
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fixed, nonsoluble contamination. In addition, nuclear criticality considerations must be addressed 
when using water'containing SNM. 

B .1.3.2 Dustin gNacuumi n@Vi  pi ng/Sc ru b bi n g 

B.1.3.2.1 Description Of Technique 

These techniques refer to physical removal of dust and particles from building and equipment 
surfaces by common cleaning techniques. If the dust and particles are contaminated, PPE may 
be required for workers as a health and safety control. 

Vacuuming is performed using a commercial or industrial vacuum equipped with a high efficiency 
particulate air (HEPA) filter. If a wet vacuum is used to pick up liquids, however a replacement 
filter system will have to be used because HEPA filters do not function properly with liquids (i.e., 
they clog). 

Surfaces that cannot be reached with a vacuum can be wiped with a damp cloth or wipe (soaked 
with water and solvent) to remove dust. If required, the cloth or wipe is disposed of as 
contaminated waste. 

Scrubbing is similar to dusting/wiping except that pressure is applied to assist in removing of 
loosely adhering contamination. 

B.1.3.2.2 Applications 

The dusting and vacuuming techniques are applicable to various types of contamination, 
including lead-based paint chips, PCBs, and asbestos. The techniques are applicable to facility 
surfaces, although scrubbing should not be used on porous or absorbent materials because 
loosely deposited materials may be pushed deeper into the surface and should not be used 
when contaminants are not soluble in water. Wastes are contained in vacuum cleaner bags, 
wipe cloths, scrub brushes, or mops and, depending on the nature of contamination, may need to 
be containerized or otherwise treated before disposal. All of these techniques are best suited for 
smooth surfaces. 

Several considerations must'be addressed before these techniques are applied. The wiping 
technique can be used to remove dust generated from other operations. Fugitive dusts may be 
created by the dusting and vacuuming action and spread contamination. It is important to 
remember that if the source of the contaminated particles is exterior to the work area interior 
vacuuming or dust efforts may be ineffective until the external source is controlled. Thermal 
effects need to be considered when collecting fissile materials (Le, Pu-238) while using these 
techniques. (Esposito et al. 1985. Wood, Irving, and Allen 1992; IAEA 1988.) 

B'.1.3.3 Fixative/Stabilizer Coatings 

Various agents can be used as coatings on contaminated residues to fix or stabilize the 
contaminant in place and decrease or eliminate exposure hazards. No removal of contaminants is 
achieved. Potentially useful stabilizing agents include molten and solid waxes, carbon waxes 
(polyoxyethylene glycol), organic dyes, epoxy paint films, and polyester resins. The stabilized 
contaminants can be left in place or removed by a secondary treatment. In some cases, the 
stabilizer/fixative coating is applied in place to desensitize a contaminant (e.g., an explosive 
residue) and prevent reaction or ignition during some other phase of dismantling or demolition. 

In general, coatings can be applied in one of two ways: in a water-based solution or a solvent- 
based solution. Either solution contains a wetting agent that serves to break the surface tension 
between the fine particles (<20 microns) and the water or solvent. The ensuing chemical 

April 28, 1997 B-6 



I. .. . 

reactions allow the coating to dry and harden. Several applications of solution may be required 
depending on site-specific conditions. 

In practice, hazards posed by solvent flammability and toxicity shGuld be considered. Proper 
PPE is required during applicgtion of the coating and will vary with the type of solvent used and 
the contaminant(s) of interest: 

B.1.3.3.2 Applications 

Coatings as fixatives or stabilizers may be used on PCB, explosive, and radioactive 
contamination. Stabilizers are used to reduce the potential spread of contamination an ingestion 
of radioactive Contamination at nuclear facilities. In practice, stabilization is achieved using an 
agent that is complementary to the contaminant(s) of interest and the site-specific work conditions. 
For example, if the contamination needs to be stabilized and then removed, a wax can be used in 
conjunction with a solvent or a reactant to dissolve or ~ s e r n p c s  !!nacs?mtkation. The wax- 
bearing treatment is allowed to iirst work and then harden, creatrng a contaminant-laden wax that 
can be physically removed in a stripping technique. The maximum DF achieved by this 
technique, as measured by ambient air level, is 2-3, depending on the fixative or stabilizer used. 
In general, experiments to ensure the effectiveness of the stabilizer or fixative need to be 
performed before one is selected because the degree of immobilization or desensitization required 
can vary on a site-specific basis. 

8.1.3.4 Metal Based Paint Removal 

B.1.3.4.1 Description Of Technique 

Metals such as lead, cadmium, chromium, and mercury have been used as ingredients in paints 
used to coat the interior surfaces of buildings. In some instances these paints, especially lead, 
may still be used to coat piping and other metallic structures or components. With age, these 
paints can crack and peel, creating a potential health hazard to building occupants or to workers 
involved in demolition activities. If decontamination of any such surface is required, use of paint 
removal techniques may be necessary. 

Prior to paint removal, a controlled area is initially established that surrounds the areas to be 
decontaminated, and a plastic ground cover is place beneath the working area. Peeling paint is 
then removed from surfaces through a combination of commercial paint removers, and scraping, 
water washing, and detergent scrubbing. This combination of removal methods should allow all 
surface areas of a building to be reached and affected. Any paint wastes accumulate on the 
plastic ground covering. When paint removal is complete, the plastic is rolled up, securely 
sealed, labeled, placed into storage containers, and disposed of properly. Contaminated paint 
containing metal may be considered a mixed waste and require special handling. 

Following decontamination, building surfaces may be repainted in a conventional manner, 
although repainting does not always take place immediately after:removA.bf the old paint. Action 
following paint removal depends on the projected future use of the area and the degree of 
contamination. Resurfacing or further decontamination efforts may be necessary. 

Because there is the possibility that workers might be exposed to airborne particulates and/or 
chemical vapors during the technique application, a training program should be conducted and 
safety equipment used. For example, respirators may be necessary to protect workers from 
organic solvent vapors. In another instance, biological monitoring methods that are available for 
lead, cadmium, chromium, and mercury contamination may be used. 
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I B.1.3.4.2 Applications ._ 

~ 

This technique can be used to remove paints trom any surface. It is most effective when the 
contaminated paint layer is the uppermost layer or when the contaminated paint layer IS 
sandwiched between layers of paint. Paint rernoval and replacement have been used as 
cleanup techniques in many commercial, industrial, or residential buildings containing high lead- 
based or other metal-based paints, as well as in buildings contaminated with radioactive 
residues. For example, paint containing lead in excess of 0.06% by weight can be removed from 
building surfaces using commercially available paint removers and/or physical means (e.g., 
scraping, scrubbing, water washing). The removed paint waste is placed in sealed containers 
and disposed of properly. Surfaces may then be repainted with new paint having a lead content 

regarding health and safety concerns and controls of the waste streams must also be considered. 

I 

I of no more than 0.06% by weight. During application, federal, state, and/or local regulations 

B.I.3.5 Strippable Coatings .. - - ., . 

B.1.3.5.1 Description Of Technique 

The use of a strippable coating involves the application of a polymer mixture to a contaminated 
surface. As the polymer reacts, the contaminants are stabilized, becoming entrained in the 
polymer. 

In general, the contaminated layer is pulled off, containerized, and disposed of, although a 
polymer can be applied as a fixative or stabilizer or even as a protective coating for a clean 
surface. A self-stripping coating that is a nontoxic, water-based copolymer is also available. As 
the formula polymerizes, it cracks, flakes, and falls off, taking loose surface material with it. The 
resultant waste requires no additional processing before disposal. The necessary health and 
safety requirements are determined by the hazards associated with the contaminant(s) of interest 
as well as with the polymer. To avoid contact with the polymer, protective clothing, gloves, and 
eye protection should be used by workers. If the monomer is hazardous (e.g., vinyl chloride), 
additional protection such as respirators must be used. When removing materials that generate 
heat (i.e., Pu-238) care must be taken to prevent excessive heat generation (e.g., separate 
material into smaller portions). 

B.1.3.5.2 Applications 

Strippable coatings should be applicable to all contaminants and materials. Different polymer 
formulations may be required for various building materials. This technique is best suited for 
coated and uncoated floors and walls because these structural components have large surface 
areas that are easily accessible. Coatings may also be applied as a protective layer for clean 
surfaces before th,ose surfaces become contaminated and may be used as fixatives or 
stabilizers. 

- - . . Ideally, a strippable coating should remove all the contaminants it contacts, especially on smooth 
surfaces (e.g., metallic surfaces). There is a potential for the coating not to reach all the 
contamination on rough surfaces, however, especially if the surface to be treated has a high 
surface tension or if the polymer molecules are too large to fit in the surface pores. Moreover, 
secondary treatment may be needed, depending on how effective the polymer is in removing the 
contaminant and how deeply the contaminant has penetrated the material. 

The polymer may bind not only to the contaminant but also to the surface of the wall or item on 
which it is applied (strippability depends on its properties and those of the surface). In this 
instance, large volumes of wastes may result, and the building or structural surface may be 
damaged. 
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Applications of self-stripping copolymer, which is limited to nonporous surfaces since porous 
surfaces will simply absorb the polymer, catr be used to remove rust or oxide layers from base 
materials. Because oxide layers are quite porous, they tend to absorb contaminants. By 
removing the oxidized layers, a copolymer can remove a substantial amount of surface 
contamination. For rust removal and surface preparation, data have shown that two applications 
of the copolymer can clean rusted carbon steel surfaces to levels comparable to surfaces cleaned 
by thorough commercial blast cleaning. When used on oxidized or weathered lead, copper, 
aluminum, or galvanized steel, one application has been shown to be sufficient to render a 
metallic surface clean and bright. It is recommended that this material be tested on a small area for 
each substrate application to ensure its performance. 

The polymer-coating technology has been extensively studied and has been widely used in 
decommissioning nuclear facilities. In practice, a chemical that reacts with the contaminant can be 
added to the polymer, detoxifying or eliminating its hazardous properties and thereby 

.. . , ..,- .;~, circumventing the need for secondary decontamination (Esposito et al. 1985,EBRC.1.085;.VIlood, 
Irving and Allen 1992). 

B.1.3.6 Steam Cleaning 

B.1.3.6.1 Description Of Technique 

Steam cleaning physically extracts contaminants from building and equipment surfaces. The 
steam is applied using hand-held wands or automated systems, and condensate is collected for 
treatment. This technique combines the solvent action of water with the kinetic-energy effect of 
blasting. As a result of the higher relative temperature, the solvent action is increased and the 
water volume requirements reduced compared to hydroblasting. 

B.1.3.6.2 Applications 

Steam cleaning is applicable to a wide variety of contaminants and structural materials. This 
technique is recommended for use on complex shapes and large surfaces to remove surface 
contamination or to remove contaminated soil particles from earth-moving and drilling equipment. It 
can be used in conjunction with scrubbing, either as a preliminary step or as part of the scrubbing 

. process. 

Although a lesser volume of waste is generated using this technique than by hydroblasting, the 
installation of sumps and the use of waste water storage containers may be necessary. As in 
hydroblasting, existing sumps or water collection systems may be used but must be checked for 
leaks to ensure that contamination does not inadvertently migrate to another medium. 

B.1.3.7 Sponge Blasting 

B.1.3.7.1 Description Of Technique 

Sponge blasting, originally developed for the painting industry as a surface preparation activity, 
is now being used as a decontamination technique. This technique cleans by blasting surfaces 
with various grades of foam-cleaning media (Le., sponges). The sponges are made of a water- 
based urethane. During surface contact, the sponges expand and contact, creating a scrubbing 
effect. Most of the energy of the sponges is transferred onto the surface being cleaned. A typical 
system consists of four major components: feed unit, sifter unit, wash unit, and evaporator unit. 
The feed unit is pneumatically powered and propels the sponges against the surface being 
cleaned at approximately 100 psi. Standard blasting equipment (Le., hoses and nozzles) is used 
to transfer the sponge and air mixture. ,The sifter unit consists of a series of progressively finer 
screens used to remove debris from the sponges. Residue from the sifter unit must be properly 
disposed of. The wash unit is a portable closed-cycle centrifugal unit that launders the sponges, 
usually in three to five cycles. The evaporator unit reduces the volume of contaminated waste 

, 
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water from the wash unit before disposal. Because the system cleaning heads are similar to 
those of other blasting techniques, this technique is readily adaotable to a robotics system. 

B.1.3.7.2 Applications 

Two types of sponges are used: a nonaggressive grade that is used for surface cleaning on -:.. 
sensitive or otherwise critical surfaces and an aggressive gradgthat is impregnated with 
abrasives which can be used to remove tough material such as paints, protective coatings, and I 
rust. The aggressive grade can also be used to roughen concrete and metallic surfaces. The 
sponges are absorptive and can be used either dry or wetted with a variety of cleaning agents 
and surfactants to capture, absorb, and remove surface contaminants such as corrosion, rust, 
oils, greases, lead compounds, paint, chemicals, and low-level radionuclides. Using wetted 
sponges decreases the amount of dust that may be generated and also provides for dust control 
without excess dampening of the surface being cleaned. The sponges are nonconductive and 
can be..usedts.clean..electrical motors and transformers and hydraulic and fuel-oil lines. This -. ---.-: - 

. 

system does-not use or produce noxious, hazardous, and/or difficult-to-contain subsfances.'- : .:- *.: . . 

The media typically can be recycled eight to ten times. During the first cycle, the sponge-blasting 
unit uses approximately 6-8 ft3 of media per hour at a surface-cleaning rate of about 1 ftYmin. 
The waste stream produced (the spent sponges and the absorbed contaminants) is 
approximately 0.01 ft3 per square foot of surface cleaned. The sponges can be collected by 
vacuum for proper disposal. The wash water sponges are collected, filtered, and reused within 
the unit. As with any blasting technique, a potential for cross contamination exists because 
sponge particles may be sprayed or otherwise transported into the surrounding areas. Static 
electricity may be generated during the blasting process; therefore, the component being cleaned 
should be grounded. 

B.1.3.8 C02 Blasting 

B.1.3.8.1 Description Of Technique 

This technique is a variation of grit blasting in which C02 pellets are used as the cleaning medium. 
Small dry-ice pellets are accelerated through a nozzle using compressed air at 50-250 psi. The 
pellets shatter when they impact the surface, and the resulting kinetic energy causes them to 
penetrate the base material and shatter it, blasting fragments laterally and releasing the 
contaminant from the base material. The dry-ice fragments instantly sublimate, which adds a 
lifting force that speeds the removal of the contaminant. Removed debris falls to the ground, and 
the C02 (now gas) returns to the atmosphere. Because the pellets vaporize, they do not pose a 
collection, treatment, or disposal problem; however, collection of the removed debris is required. 
Use of C02 is advantageous to remove radioactive contamination because it does not become 
radioactive and because no secondary waste is produced. The airborne contamination potential 
is typical of that of other blasting actions. 

A typical system consists of two major components: a pelletizer that converts liquid C 0 2  into- - 
dry-ice snow and a cleaning station from which the pellets are stored and blasted. The cleaning 
station is portable and may be used to clean equipment in place, but it may also be used to clean 
dismantled equipment that has been transported to a centralized cleaning area where the 
pelletizer is located. 

- - 

B.1.3.8.2 Applications 

Blasting with C02 has proven effective with plastics, ceramics, composites, and stainless steel. 
Wood and some soft plastics could be damaged, and brittle materials may shatter. Hard coatings 
that bond very firmly to the base material may be removed effectively by this technique. 
Additionally, soft contaminants such as grease and oil tend to splatter and may require specialized 
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application procecfures and collection systems. If the object beiiq cleaned is porous, soft 
contaminants may be pushed into the base material. However, this technique is very effective 
for hardened, baked-on grease. 

Some cooling takes place in the base material, but the amount of+cooling seldom exceeds 40°F. In 
some applications, cooling makes a small contribution to the cleaning, principally with those ... 

contaminants that break up more easily as a result of thermal shock (Le., those with high moisture .- 
content or a high freezing point.) The likelihood of damage resulting from cooling is remote, but . 

material analysis should be performed before using this technique on components that may, 

In general, C02 blasting is best applied in a room or booth that is dedicated to that purpose to 
contain the loosened debris and to isolate the noise of blasting, which can range from 75 dB to 
125 dB. In a normal work space, ventilation is usually.sufficient to prevent undue C02 buildup; in 

thadhk;. placement of exhaust vents is best at or'near ground level. Static electricq may be. - ~s--.- 
generated during the blasting process, therefore the component being cleaned should be 
grounded (Alpheus). 

. potentially be reused. 

,,...-,.~.~~,-, ,,~,~~,~~.in~rl,..sysce,-how,ever, ventilation needs to be actively monitored. Because COz ~ ~ ~ \ ~ ~ ~ ~ ~ ~ ~ l d ~ ~ ~ . ~ ~ ~ .  - --.- 
.-. 

B.1.3.9 Hydroblasting 

B.1.3.9.1 Description Of Technique 

In the hydroblasting technique, a high-pressure (several thousand pounds per square inch) 
water jet is used to remove contaminated debris from surfaces. The debris and water are then 
collected, treated, and disposed of properly. Configurations range from a jet tip, which produces 
a narrow stream, to a flat fan shape, which produces flow similar to a paint scraper in form. Use 
of the correct lance tip is critical to producing desired results. The treated surface may require 
painting or other refinishing methods if the surface is to be reused. Many manufacturers produce 
a wide range of hydroblasting systems and high-pressure pumps. 

B.1.3.9.2 Applications 

This technique is recommended for surfaces that are inaccessible to scrubbing or that are too large 
for scrubbing. Hydroblasting can be used on contaminated concrete, brick, metal, and other 
materials. It is not applicable to wooden or fiberboard materials. In general, the technique is very 
effective, completely removing surface contamination. On the average, hydroblasting removes 
3/16-3/8 in. of concrete surface at the rate of 40 ydyhr. Hydroblasting may not effectively remove 
contaminants that have penetrated the surface layer (Esposito et al. 1985). However, variations 
such as hot or cold water, abrasives, solvents, surfactants, and various pressures that may 
increase the effectiveness of decontamination can easily be incorporated into the technique. 

Water lances have been successfully used to decontaminate pump internals, valves, cavity - - - - 
walls, spent-fuel pool racks, reactor vessel walls and heads, fuel-handling equipment,' feed Wateif. %--- 
spargers, floor drains, sumps, interior surfaces of pipes, and storage tanks. DF's of up to several 
hundred have been obtained. Experience at one site indicated that DF's of 2-50 could be 
achieved using water only and that DFs of 40-50 could be achieved if a cleaning agent, (e.g., 
Radiac-Wash) was added. Personnel at the site recommend an initial treatment at lower 
pressures (500 psi) because the lower pressures perform just as well as higher pressures 
(3,000-5,000 psi). 

To decontaminate pipe runs, a variation of the water lance -- the pipe mole -- is used. In this 
method, a high pressure nozzle head is attached to a high-pressure flexible hose and inserted 
into pipe runs. The nozzle orifices are angled to provide forward thrust of the nozzle so that the 
hose can be dragged through the pipe. 

= 
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B.1.3.11.1 Description Of Technique 

Although the shot blasting tech3ique was originally developed and marketed as a surface 
preparation technique to enhance coating adhesion, it can be used to remove contaminants from 
floors and walls. Shot blasting is an airless method that strips, cleans, and etches the surface 
simultaneously. The technique is virtually dust free, so the potential for airborne contamination is 
very low. The surface is left dry and free from chemicals, so additional waste treatment is not 
required. 

Portable shot blasting units move along the surface that is being treated as the abrasive is fed 
into the center of a completely enclosed centrifugal blast wheel. As the wheel spins, the 
abrasives are hurled from the blades, blasting the surface. The abrasive and removed debris are 
bounced back to a separation system that recycles the abrasive and sends the contaminants to 
a dust collector. Larger shot removes more concrete, and the etch depth can be controlled by 
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Hydroblasting has been used to decontaminate nuclear facilities, remove explosives from . . . 
projectiles, and decontaminate military vehicles. Hydroblasting also has been employed :.  
commercially to clean bridges, buildings, heavy machinery, highways, ships, metal coatings, 
railroad cards, heat exchanger tubes, reactors, piping, etc. Given the volume of water gens'. ated, 
installation of sumps and exterpal waste water storage tanks may be necessary. Existing sumps 
or water collection systems may be used, although they must be checked for leaks to ensure that 
contamination does not inadvertently migrate to another medium. 

B.1.3.10 Ultra-High-pressure Water 

B.1.3.10.1 Description Of Technique 

In this technique, water is pressurized up to 55,000 psi by an ultra high-pressure intensifier 
pump. The water is then forced through a small-diameter nozzle that generates a'high-velocity 

.. water jet at speeds of up to 3,000 fVs. This is the same technique used in abrasive water-jet 
cutting except that for cleaning purposes the nozzle is mounted in a cleaning head. With the 
cleaning head attached to a lance, it can be manually moved about the surface being 
decontaminated. Surface contaminants are first eroded and then removed by the water jet. 
Deeper penetration of the surface is possible by adding abrasives to the water jet; however, 
care should be taken to not damage or cut through the material. The contaminant and waste water 
require a processing system in which the contaminant is separated, containerized, and disposed 
'of and the waste water treated and recycled. 

B.1.3.10.2 Applications 

Concrete, metallic components, structural steel, and ceramic tile are just a few of the materials that 
can be decontaminated with ultra high-pressure water. Water jets can remove paint, coatings, 
and hard-to-remove deposits without damaging the underlying surface. They can also remove 
galvanized layers from sheet metal. The decontamination efficiency of the technique is dependent 
on a number of parameters: water pressure and flow rate, nozzle/cleaning head configuration, 
distance of the cleaning head to the surface, and translation speed. These parameters must be 
evaluated, along with the geometric complexities of the substrate, to achieve optimum results. 

Because water jets are omni directional and have very little thrust, they are readily adapted to 
robotics or remote operation. Moreover, the power unit is basically the same as that used for 
water-jet cutting. Therefore, with minor modifications, the unit can be used for either technique as 
long as the appropriate nozzle is used (Le., a cleaning head or a cutting head) (MMES 1993, 
Flow International, K&S Engineering). 

B.1.3.11 Shot Blasting 



varying the speed,of the unit. Units are available that can remove an up to 1/4-in.-thick surface in 
a single pass. Units are also avaiiable for vertical surfaces. 

The contaminated debris and con: aminated shot must be treated and disposed of properly. The 
mobile unit must also be decontaniinated. 

B.1.3.11.2 Applications 

Shot blasting is generally used for concrete surfaces, but it can be applied to metallic components 
such as storage tanks. Shot blasting effectively cleans surfaces that have been exposed to 
acids, caustics, solvents, grease, and oil. It can also remove paint, coatings, and rust. 

6.1.3.1 2 Wet Abrasive Cleaning 

6.1.3.12.1 Description Of Technique 

A wet abrasive cleaning system is a closed-loop, liquid abrasive (wet grit blasting) 
decontamination technique. The system uses a combination of water, abrasive media, and 
compressed air and is applied in a self-contained, leak tight, stainless steel enclosure. There is 
no danger of airborne contamination because a self-contained HEPA air ventilation system 
maintains negative pressure inside the cabinet. The radioactive waste is mechanically separated 
from the cleaning media, resulting in a very low waste volume. The water can be recycled and 
filtered, eliminating any access to waste water drainage. 

The system is designed based on field experience and is governed by ALARA concerns. The 
system uses no soluble or hazardous chemicals, only the abrasive media (e.g., glass beads, 
aluminum oxide, silicon carbide, ceramics) and water. 

’ 

B.1.3.12.2 Applications 

Wet abrasive cleaning is being used by many nuclear facilities to remove smearable and fixed 
contamination from metal surfaces such as structural steel, scaffolds, components, hand tools, and 
machine parts. The equipment can be used on close-tolerance parts such as turbine blades or 
valves where the removal of metal is not desired, or it can be adjusted to remove heavy-duty 
corrosion and paint by varying the amount of air pressure and media. 

A basic 4-ft x 4-ft x5-ft or a larger 4-ft x 8-ft x 7-ft system provides enough space in which to 
decontaminate small tools or heavy, large-scale parts. If a material cannot be cut down to a 
smaller size (e.g., long I-beams), it can be fed through small cabinets. Most booths are custom 
designed to specific configurations and sizes. 

B.1.3.13 Grit Blasting 
. .  B.1.3.13.1 Description Of Technique .. 

The grit blasting technique, commonly called sand blasting and abrasive setting, has been used 
since the late 1800s. This technique, which uses abrasive materials suspended in a medium that 
is projected onto the surface being treated, results in a uniform removal of surface contamination. 
Compressed air or water or some combination of both can be used to carry the abrasive. 
Removed surface material and abrasive are collected and placed in appropriate containers for 
treatment andor disposal. 

B.1.3.13.2 Applications 

Grit blasting is applicable to most surface materials except those that might be shattered by the 
abrasive, such as glass, transite, or plexiglass. It is most effective on flat surfaces, and because 
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the abrasive is sprayed it is also applicable on hard-to-reach xeas such as ceilings or areas 
behind equipment. Nonetheless, obstructions close to or boltsd to walls must be removed before 
application, and precautions should be taken to stabilize, neuiralize, or remove combustible 
contaminants because some abrasives can cause some matet als to detonate. Static electricity - ~ 

mav be generated during the blasting process; therefore, the cJmponent being cleaned should be 
grounded. Remotely operated units are available. 

Abrasives may be applied under either wet or dry conditions. Under dry conditions, dust-conrrrdl 
measures may be needed to control dusts and/or airborne contamination. This problem can be 
reduced by using filtered vacuum systems in the work area. When water is used to apply the 
abrasive, large volumes of waste are produced that include the waste water, the abrasive, and 
the removed debris. These wastes must be properly treated and/or disposed of. If the waste 
water can be recycled, it may or may not need to be treated before it is reused. Depending on 
the application, the following variety of materials can be used as the abrasive media: 

e 

e steel pellets, 
e glass beaddglass frit, 
e plastic pellets, and 
e 

minerals (e.g., magnetite or sand), 

natural products (e.g., rice hulls or ground nut shells). 

Silica has also been used as an abrasive; however, its use is not recommended because silica is 
moderately toxic, is a highly irritating dust, and is the chief cause of pulmonary disease. 
Prolonged inhalation of dusts containing free silica may result in the development of a disabling 
pulmonary fibrosis known as silicosis. 

A grit-blasting system consists of a blast gun, pressure lines, abrasives, and an air compressor. 
Several grit-blasting equipment manufacturers and contractors are available. Labor cost could be 
high because it is a relatively slow and labor-intensive technique. Large amounts of abrasive are 
required, so costs are necessarily dependent on the type of abrasive used (Esposito et al. 1985; 
Wood, Irving, and Allen 1992). 

B.1.3.14 Grinding 

B.1.3.14.1 Description Of Technique 

The grinding technique removes thin layers of surface contamination from concrete. In many 
cases, the contamination is limited to the paint coating or concrete sealer finish. The technique 
involves abrading the surface that is being treated using coarse-grained abrasives in the form of 
water-cooled diamond grinding wheels or multiple tungsten-carbide surfacing discs. Machines to 
power these abrasives are floor-type grinders who grinding heads rotate in a circular fashion 
parallel to the floor. Water required for cooling is injected into the center of the grinding head, 
reducing the amount of dust. Supplementary contamination control can be accomplished using 

surface may be moistened before and during grinding to hold down dust levels. 

B.1.3.14.2 Applications 

In general, grinding is recommended for use where thin layers of contamination need to be 
removed. If the contamination is deep, the grind wheels or discs are quickly worn down, which 
decreases the overall effectiveness of the technique. 

HEPA-filteredvacuum systems and wet vacuums attached to or held near the machine:'..Bhe c î  :..' %.- I--. '.-- 4. : - . - . 

A typical diamond grinding wheel (used on a floor grinder) is capable of removing several 
thousand square feet of surface per day to an approximate depth of 1/2 in. In smaller areas, the 
wheel can remove up to 1 inch of surface per day. The machine can be operated by one 
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operator. Floor a.nd hand-held grinding machines have been successfully used Gb the San Onofre 
Unit 1 Nuclear Plant to remove surface contamination. I 

B.1.3.15 Scarifiers ’ - 

6.1.3.1 5.1 Description Of Technique 

Scarifiers physically abrade both coated and uncoated concrete and steel surfacas. The 
scarification process removes the top layers of contaminated surfaces down to the depth of 
sound, uncontaminated surfaces. A decade ago, concrete scarification was considered a radical 
approach to decontamination owing to poor performance of the tools and inability to provide a 
uniform surface profile upon removal of the contaminants. Today’s refined scarifiers are not only 
very reliable tools, but also provide the desired profile for new coating systems in the event the 
facility is to be released for unrestricted use. For steel surfaces, scarifiers can completely remove 
contaminated coating systems, including mill scale, leaving a surface profile to bare metal. To 
achieve Ihe desired profile and resutts for contamim;ed concrete removal, a scabWIng scarification’- 
process is implemented; for steel decontamination, a needle scaling scarification process is used. 

- 

Scabblinq 

Scabbling is a scarification process used to remove concrete surfaces. Manufacturers of 
scabblers typically incorporate several pneumatically operated piston heads to simultaneously 
strike (i.e., chip) a concrete surface. Today’s scabblers range from hand-held scabblers to 
remotely operated scabblers, with the most common versions incorporating three to five 
scabbling pistons mounted on a wheeled chassis. Because scabbling can cause a cross-‘ 
contamination hazard, vacuum attachments and shrouding configurations have been incorporated 
by a few scabbling equipment manufacturers. According to one manufacturer’s claim, users can 
scabble with no detectable increase in airborne exposures above background levels (Pentek). 

One of three types of scabbling bits, which are mounted on the piston heads, can be used: a 6- 
point anvil bit for surface scabbling, a cross anvil bit for aggressive surface reduction, or a 9-point 
bit for aggressive removal, leaving a smooth, finished surface profile. All bits have tungsten- 
carbide cutters and range from 1 3/4 to 2 112 in. in diameter, depending on the manufacturer’s 
configuration. The bits have an operating life of approximately 80 hr under normal use. Before 
scabbling, combustibles must be stabilized, neutralized, and/or removed. In practice, floor 
scabblers can only be moved to within 1/2 in. of a wall. Other hand-held scabbling tools are 
manufactured to remove the last 1/2 in. of concrete flooring next to a wall, as well as remove 
surface concrete on walls and ceilings. This technique is a dry decontamination method -- no 
water, chemicals, or abrasives are required. The waste stream produced is only the removed 
debris. 

The approximate removal rates for a scabbler vary depending on the type of bit that is used. -In 
general, the removal rate for a 6-point anvil bit is 30-40 ftYhr based on the removal of a 1/6 inch 
deep layer. The removal-rate for a cross anvil bit varies inversely to the thickness removed: 14- 
24 ftYhr for a 1/4 inch deep layer, 7-12 ftYhr for a 1/2 inch deep layer, and 3-6 ft2/hr for a 1 inch 
deep layer. 

Needle Scaling 

Needle scaling is a scarification process used in both concrete and steel surface removal. These 
tools are usually pneumatically driven and use uniform sets of 2mm, 3mm, or 4mm needles to 
obtain the desired profile and performance. The needle sets use a reciprocating action to chip the 
contamination from the surface. Some manufacturers have added specialized shrouding and 
vacuum attachments to collect the removed dust and debris during needle scaling with the result 
of no detectable concentrations above background levels. 
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For removing surface contamination from steel surfaces where combustibles were once stored, 

are an exceF!ional tool in tight, hard-to-access areas, as well as for wall and ceiling surface 
decontamins,tion. This technique is a dry decoctamination process and does not introduce water, 

and disposal. 

Production rates vary depending on the desired surface profile to be achieved. Nominal 
production rates range from 20 to 30 ftYhr. 

B.1.3.15.2 Applications 

copper beryiiilAm'Reedle sets can be used to reduce the risk of needle sparking. Needle scalers 

chemicals, c' abrasives into the waste stream;, Only the removed debris is collected for treatment 

8 :  

. /  

Scabblers are best suited for removing of thin layers (up to 1 in. thick) of contaminated concrete 
(including concrete block) and cement. It is recommended for instances where (1) no airborne 
contamination can occur, (2) the concrete surface is to be reused after decontamination, or (3) for 
instances in which the demolished material is to be'cleaned before disposal:The scabbled 
surface is generally level, although coarsely finished, depending on the bit used. If necessary, 
after release, the surface can be finished with a concrete cap and an epoxy, polymer, or similar 
finish. This technique is suitable for both large open areas and small areas. 

-.. 

Needle scaling is best suited for removing of surface contamination and coatings from steel 
surfaces, piping, and conduit. Needle scalers with vacuum attachments and shrouding are ideal 
for clean room surface removal operations, dustless decontamination operations, and in the 
reduction of containment structures and ventilation schemes. They an also remove surface 
contamination from concrete surfaces (up to 1/2 inch thick). Needle scaling is generally more 
versatile than scabbling and is highly effective on concrete walls and ceilings. (Esposito et al. 
1985; Pentek; MacDonald Air Tool). 

A proprietary system integrates scabblers and scarifiers into a family of remotely and manually 
operated scarification equipment for dustless decontamination of concrete and steel. The system 
incorporates a high-performance vacuum/waste packaging unit in conjunction with pneumatically 
operated scabblers and needle scalers to safety remove contaminated material. Dust and debris 
are captured at the cutting-tool surface, which minimizes cross contamination. The HEPA filtration 
design incorporates a patented fill-seal drum changeout method that allows the operator to fill, 
seal, remove, and replace the waste under controlled vacuum conditions. The unit can 
accommodate 55- and 23-gal drums. It can also simultaneously support several drum sizes, 
including up to three scabbledneedle scalers from a 1 OO-ft distance. The remotely operated floor 
scabbler has an on-board vacuum packaging unit. The smaller scabbler and needle scaler have 
vacuum ports that can be attached to the vacuum waste packaging unit. Although the equipment 
is designed to work as an integrated system, the individual components can also be operated as 
stand-alone units that can be used with conventional air supplies and vacuum systems. 

B.1.3.16 Milling 

B.1.3.16.1 Description Of Technique 

There are two milling techniques, one used for shaving metals and one for shaving concrete. 
Metal milling is the technique by which a machine shaves off a layer of material (up to 1/8 in.) from 
a surface using rotating cutters. The most commonly used method involves feeding the work 
piece past stationary cutters that are perpendicular to the cutter's axis. Other types of milling 
machines (Le., where the work piece is stationary and the cutter or cutters move) are available. 
Waste consists of the machined-off chips and any coolinghbricating fluids (which can be 
recycled if necessary). 
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Concrete milling is similar to concrete scabbling or scarifying, except that it may be applied to a 
much larger surfaz area. Large, paving-type equipment is generally used to shave the concrete 
surface. Approximately 2 1/2-10 in. can be removed in this manner. 

B.1.3.16.2 Applications 

Because of the setup time for configuration (1/2-3/4 hr), metal milling is most effective when there 
is a large number of similarly shaped items to be decontaminated. After the equipment is set up 
and loaded, about 2 1/2 ftYhr can be milled. Concrete milling is most effective when used on 
large, open, horizontal surfaces. No documentation on its use as a decontamination technique 
has been found; however, metal milling has been used at the Oak Ridge K-25 Site to 
decontaminate individual metal items (MMES 1993). 

8.1.3.17 Drill And Spall 

B.1.3.17.1 Description Of Technique -- 

The drill-and-spall technique was developed to remove contaminated concrete surfaces without 
demolishing the entire structure. All potential obstructions to the drill or spall rig should be 
removed and combustible sources stabilized, neutralized, or removed. The technique involves 
drilling 1-1 1/2 -in.-diameter holes approximately 3 in. deep into which a hydraulically operated- 
spalling tool is inserted. The spalling tool bit is:an expandable tube of the same diameter as the 
hole. A tapered mandrel is hydraulically forced into the hole to spread the fingers and spall off the 
concrete. The holes are drilled on approximately 12-in. centers so that the spalled area from each 'I 

hole overlaps the next. The removed concrete is collected, treated, and/or disposed of. If the. ' 

contamination is deeper than that which can be removed in one pass, a second pass may need 
to be performed. 

. . ... . _ =  ._. ., - - - .. . .  

B.1.3.17.2 Applications 

The drill-and-spa11 technique is applicable to concrete only (not concrete block) and is 
recommended for removing surface contamination that penetrates 1-2 in. into the surface. 
Removal of the near-surface contamination in this manner decreases the amount of contaminated 
material that needs to be disposed of prior to demolition. This technique is effective for large- 
scale, obstruction-free applications, the only limit being the interior building configuration. The 
treated surface may require a concrete cap if a smooth surface is desired because any rebar is 
exposed and the surface is generally left in an overall rough condition. 

A concrete spaller was used at Pacific Northwest Laboratories (PNL) to remove 1 in. of 
contaminated concrete from the surface of air lock cover blocks. The concrete spaller was first set 
up and tested on nonradioactive concrete to allow hands-on training of personnel. During these 
equipment tests, it was found that if the surface was first painted with a latex paint, it acted to 
keep the spalled aggregates together, somewhat in the same manner as a fixative. A nominal 8- 
in. spacing between drilled holes was found to be satisfactory: The interface between the push 
rod and bit was lubricated between each spalling operation rather than every four operations as 
recommended. This lubrication sequence may have helped prevent wear or galling-type failures. 
One spalling bit was replaced when the wedge portion broke away from one of the expanding 
prongs. During operation, workers were required to wear respirators. 

B.1.3.18 Paving Breaker And Chipping Hammer 

Although paving breakers and chipping hammers are primarily used in demolition activities, they 
can be used to remove surface contamination up to 6 in. thick. The surface is left very rough and 
resurfacing is required. 
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B.1.3.19 Expansjive Grout 

Although expansive grout is primarily used as a,demolition technique, it can also be used as a 
decontamination method to remove a thick layer sf contaminated concrete. 

8.1.4 EMERGING TECHNOLOGIES 

._ 

In the last decade, many decontamination development activities have been initiated in 
anticipation of the extensive program activities scheduled to begin in the next 10 year. Most of 
these technologies have not yet been field tested. Regardless, a fraction of these development 
activities appears to be more effective in special situations than the established chemical and 
mechanical methodology currently being used. 

A literature review indicates some of these technologies may be more well developed than others. 
Because these technologies have not been field tested, there is no way to determine their , 

. , _ _  .- effectiveness at this  time. DOE has provided funding in this project tmieinoTmtrate s-ueh.-:--' 
technologies. The purpose of this section is to develop an awareness of these ongoing 
activities. 

-F - ' . - - - -  - -- 

B.1.4.1 Light Ablation 

B.1.4.1 .I Description Of Technique 

Light ablation uses the absorption of light energy and its conversion to heat (photopyrolysis) to 
selectively remove surface coating or contaminants. For a given frequency of light, some surfaces ; 
reflect the beam, some (such as glass) transmit the beam, and others absorb the light energy and 
convert it to heat. There are three candidate light sources for use in light ablation applications; 
laser, xenon flash, and pinch plasma lamps. The first two of these are currently commercially 
available, and the third is under development. 

If the properties of a specific contaminantlsubstrate combination are known, a proper light 
frequency can be selected for use. If the light' intensity is high enough, the surface film can be 
heated to 1 ,000-2,0OO0C in microseconds or less, while the substrate is virtually unaffected. With 
each light pulse, some of the surface contaminant is transformed from a solid into a plasma, which 
erupts from the surface. The high-temperature gas or plasma produces a brilliant flash of light and 
a loud audible report (up to.90 dB) from the plasma's supersonic shockwave. Photochemical and 
thermochemical reactions, such as organic destruction occur within the plasma, but there is no 
flame because the shock wave pushes ambient oxygen away from the gas plasma. 

This technique has the ability to operate at a distance by transporting the light through 
periscopes or fiber optics up to 450 ft long. The small laser heads, fiber optic cables, or compact 
flash blast heads can easily be adapted for manipulator use. These small components can be 
designed into a robotics viewing, aiming, and handling system to gain access to and 

B.1.4.1.2 Applications 

; 

- . . .  . . 1  . . .  . . . .. . . decontaminate otherwise inaccessible areas (Flesher, 1992). _ _  .. . . 

Surface coatings that have been removed by the high-energy light technique range from epoxy 
paints, adhesives, and corrosion products to centuries of accumulated airborne pollutants and 
1/4-in. layers of concrete. Surfaces contaminated with several different compounds or particles 
may require multiple passes, changing the frequency and/or intensity to match a particular 
contaminant and remove it with each pass. Research in this area of decommissioning purposes 
is being performed by Westinghouse Hanford Company and Ames Laboratory at Iowa State 
University. 

April 28, 1997 B-18 



Because no chemicals or abrasives are used; there is no increase in secondary waste volume. 
In some cases, a-fight water spray may be used; however, no liquid runoff or dissolution is 
required. In most applications, the volume of waste should be equal to or less than the actual 
volume of the coating removed. The high-energy light and plpma generated are frequently 
accompanied by photoreaction, which reduces organic molecules to their basic gaseous 
constituents, to reduce the overall solid waste volume. 

This technique minimizes the potential for exposures that result from contact with contaminated 
surfaces because the end effectors for both the xenon flash (at 112-1 in.) and the laser (at 50 ft or 
more) are at a distance from the contaminated surface. These end effectors are small (under 10 
Ib) and are attached to their power supplies and controls by cables or fiber optics up to 450 ft 
long. Therefore, operators are not required to make contact with the surface, and the equipment 
is easily adaptable to remote operations. 

b 

development are expected for wall and ceiling applications. No information has been given on 
the amount of microwave energy that may be transferred (Le., leaks) from the surface being 
treated and the applicator. If the amount of leakage is above the American National Standards 
Institute (ANSI) standard 'of 5 mW/cm2, then appropriate measures must be taken to eliminate this 
leakage for safety purposes. (White, 1992; DiDonato, 1993). 
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Smrago 

Room lS4 Toto1 O n m  
135 RCT&m~Aroa 130 

Room 13S Total O n m  
138 ChemTochOflks 120 

Borylllum 

41 3.0 
None -No h~ wrfaco contadnatbn on FhrMdVCeilng materlda - PotonUdly prewnt 

mom wrfacea. M d  plplng InWldOk - Additbnal - ~ o s d ~ e  Mated apob of tow-tevel 
fixed contamlnatlon. chuacterlzod. performed 

-No h a e  wrface contsmlnatbn on 

- Posdble holated 6pob of bw-tevel 
f ixed contamlnatlon. chuacterlzed. 

Nono -No h~ surface contsmlnatkn on FhrMalVCeilng matedab 

fixed contamlnatlon. chancterlzed. 

izdard work prnctlco (Soctbn 3'2*3) will be 

- 8ateub Accunuldon Ares posdbk AW. TO be charactnrtzation to be 

0 
None None - Standard Work Practice (Sectkn 3.2.3) Mil be 

U A  
FhrMdVCrnlng materlah 

posdbk A M ' .  To be 
mom wrfacao. M d  @@ng hWldOh 

0 
None - Standard Work Practlce (Sectkn 3.2.3) wlll be 

U M d  mom wrfacea. M d  plplng InWhtJOn, 
- Poselble lwlated of Mml posdbk ACM'. TO be 

Work DororlptlonlRamark. 

1 ;  

- Standard Work PrncUca (Sectlon 3.2.3) wlll be 
U M d  - Known nntehla usod in room: Plutonlum, 
Amerldum, Tantalum, 0118, Solvent& Cddurn. 
Ca#um Chla#e, Magnedum Galllum. Zinc, Tin, 
Ahrmlnum Dicedum Hexachbroplutonate. 

Room 130 Total O n m  
137 AqueouaRbDLab 533 

0 '  
Lo. Dud 3.1 

OB-108-2 19 . urn0 or M) I- w h c e  p a s d h  ACM'. To be Opedona 

FhrMmelllng - Potentially present due 
m ressarch/machlning used 

- Standard Work PracUw (Soctlon 3.2.3) wlll be 

and plplng Inwldon. - ACRA Pomlttsd GE108J,45. GB-108-6 85 

OB-108-1 16 

08-1083 127 
(38-108-4 00 
All Otherr LID. 

OB-108-5 47 
contamlnatlon on room ruhcar  characterized. - Known Amno of fixed contsmlnatbn on 
Room charactorhallon to be T ~ t a l u m  OU8, Sohnb, Aluminum zinc, - Hlgh contamlnatlon levela lndde 
gloveboxea 

- Mdltbnd 

performed. 

- Known nnterlab u m l  in Room: Pu. Amerldum 

PoWum. Cadmlum, Hytiochbrk Ad4 Nlb?c 
Add. Phosphoric Add, Caldum Chldde Add, 
Ammonlum Hydroxldo. 

Room 137 Total O n m  
138 ExeoarCkmlcal 72 

Storage 

I I I !fixed contamlnntlon.~ Icharacterized. I I 
0 Room 138 Total Onm I . . .. 

382 
None - Standard Work Practice (Sectlon 3.2.3) will be 

-No h o e  wrfaw contnmlnatkn on FkorMallC4ing mterlah Used 
Nom 

mom wrfacea. M d  plplng lnwlatlon, - Poselble Isolated spot8 of bw-level posdble ACM'. To be 

ACM P Asbestos Contalnlng Material. C-6 4/29/97 
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b. h.r 
413 

1 Dnorlptlon 
sdl AnslyJI Lab 

PU Holdup (gnm)  Radloloqlool Contomlnatbn Arboator Borylllum Work DnorlptlonlRamark. 
-smdlqUantly FkorMTalvCelllng mated& - Potentially procant &e 
prcant In vontllation 

pMWI ACM*. TO bo to chemical re8earch - Known Materials Used In Room: Plutonium, ~ 

-uttlo or no contamlnatlon procu3nt on chara&rized. actMUea Amer#um. Uranium. Sodlum Hydroxide 
duct 
LO. Dud a0 

An omen < LID. momwrfama haractorizatlon to be - Podblo Isolated locations of ffxed 

- Standard Work Pmctke (Section 35.3) Will be 
M d  pl@ng tnwlatlon, 

-Mdltional 

~ 

Roan 199 Totd Qnm 
140 MeblPreparation 323 

Lab 

Room 140 Total bromo 
140A ScannlngEbCbn 88 

Room 14OA Toto1 Qm 
1400 ScannlngEbcbun 85 

WcmrqJe (-1 

~ o o m  1-  ala^ ammo 
141 EIecml 209 

for 
ChmJalAnaIylir 

Room 141 Total Qnm 
141A Mlcropobe 130 

Room 141A Toto1 Qnmr 

contamination. \ p o r f o d  - Hoods 6EBoxes have roderate bveh 
of mntamlnation. - Room mntalns a shlolded Ameridum 
Bourn. 

3.0 
None None - Standard Work Pmctke (Section 3.2.3) Will be 

Usod - Known material8 used In mom: Depleted 

- Unh or no lwao contamlnatbn 
plosont on mom aurkm. - PodMe Isolated locatbnr of hed 
conmdnatlon. characterlzod. Umlufn BeylUum 

- BBoxer mntarrlnatod wlth Uranium 
and Beryalum 

FbormaWCelllng materials 
M d  plplng Inwtdolon, 
pMWI ACM'. To bo 

0 - Standard Work Practke (Section 3.2.3) Will be 
' usod Nom -No bow wrfam mntamlnatlon on Fbor/WdUColllng matedalr 

mom surfaces. M d  piping Inwlatlon. - Podable Wated rpota of bwl.lev01 pawlblO A M ' .  To bo 
Rxod contamlnatlon. chamcterizod. 

-No hose wrfaoo mntamlnation on 
mom wrfacea. FbormalVColllng materials . Pomlblo bdated qoto of bw-level 
bed mnbarrinatbn. - E M  likely noncontarrlnated. characterized. 

-No bow wrface mntamlnatlon on 
mom wrfaces. FbormalVColllng materials 
-Poedblo Isolated spot8 of lowlevsl flxed and @ping Inwtation. 
conhunlnation. poadbk ACM'. To be - ESCA Ilk& noncontsmlnated. characterized 

0 
None None - Standard Work PracticO (Section 3.2.3) Wnl be 

Usod 

and piping hwtatlon, 
pawlblO A M ' .  To be 

0 
None None - Standard Work PracUce (Sectlon 3.2.3) Will be 

U s o d  

0 
None FkmrmalVCe~lng material8 

mom surfaces. posdbk ACM'. To be 
-PoedWe Isolated spom of lowlevel flxed chara,,&,,z& 
contamlnatkn. - Mlaoprobe Is lntemallv contaminated. . 

None - Standard Work Practke (Section 3.2.3) Will k 
-No bow wrfam mntamlnatbn on and Ueed 

0 

ACM P Asbestos Containing Materlal. c -7  4 /29 /97  
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R o o d  
Area Desorlptlon 8q . fed PU Holdup (grama) Radblqlml Contrmlnrtbn A# beator Beryllium 
1418 SannlngElectmn 130 None FborMdvCelllng materlnh None - No loose ourface contnmlnatlon on Md hrsulatlon, 

M lmv (a) mom wrfaces. poadble A M ' .  To be - Poedble bdated spots of kw-level 
ked contamlnatkn. - SEM lkely noneontamlnated. 

characterized. 

Work DoaorlptlonlRsmarka - Standard Work Practlce (Section 3.2.3) will be 
UWd.  

1 ,  

ACM = Asbesme Contalnlng Materlal. 

Room 141B Totrl Qmm 0 

- No loose surface contamlnntlon on 

- P d b l e  bdated opom of kw-level 
flxed contaminatton. cheracterlzed. 

FbormalVCenlng mterlab 
Optkal RoducUon mom wrface~. M d  plplno hsddon. 

po8dble ACM'. To be 

141C M d b g f t i p h y a  90 None 

Equlpment 

Room 141C Total Qram 0 
142 UUUtkrRoom 4579 t None -No bow surfaa contamination on Fkor/WIIILCOllhg materlab 

mom wrfacee. and plplq tnsuldon. - ~ w m e  Mated opom of H e v e l  posdw AM*. TO be 
Rxed ontamlnatlon. characterlzed. 

C-8 

- Standard Work Prnctke (Section 3.2.3) will be -PotsnUally pe-nl ud - Additional 
chuactorhatlon to be 
pehmred 

-potwrWy present ud - Mdltknal 
chmctwkatlon to be 
performed 

- Standard Work Plsctlo (Section 3.2.3) will be 

- 8atpulte Aearm'atlon koa. 

.. ... 

Room 142 Total Qmm 0 
None 

Room 142 Total Qram 0 
146 mca 196 None 

Room 146 Total Qmm 0 
147 offlcrlstorage ' 176 None 

Room 147 Total Qram 0 
149 Mrn 1288 None 

Room 149 Total Qnm 0 

4/29/97 

I 
None - Standard Work Practlce (Section 3.2.3) will bm 

UWd. -No bow surface contamination on 
mom ourfacm. - P d b l e  bdated spots of bw-level 
R x e d  contamlnatlon. cheracterlzed. 

-No bow arrfaa contamlnation on Fkor/WdbCdllng materlah 
mom wfama. M d  plplno hwlatlon. - PoMible Wated spots of kw-level posdble ACM'. To be 

characterized. Rxed contsmlnatlon. 

-No bow surface contamlnation on FborMdVCenhg materials 
mom wrfaces. and plpln~ InwlaUon, - Podble bdated spob of bw-lewl posdbb A M ' .  TO be 
Rxod contamination. characterlzed. 

Floormalvcelllng materlab 
Md plphg Insulation, 
posdbk A M ' .  To be 

None - Standard Work PractlcO (Section 3.2.3) will be 
Usod 

- Standard Work Prnctke (Section 3.2.3) will be 
UWd. 

None 
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- Knm mttarlals ueed In room Pu, 

- Posdble Mated spob af tixed bw- 
level antamlndon. 

- Utde or no Iww conhuntnation on 

- f lxed contamination on Ibonhwalk. 
nt In elecbical equipment - to 

ACM - Asbestos Contalnlng Materlal. 
c-9 4/29/97 
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Borylllum 

- Potontially m t  
to be pmcewlng activi&a - Addltknal 
chamcbrlzatlon to be 

R o o d  Amboator 
Aroa Dnorlptlon h . Fod PU Holdup (gram: Radklogloal Contamlnmtkn 
154 PtutonhrmHydddng 504 FloorMalKhlllng matedab 

and plplng Inwlatlon. 
vw AW. T~ - h o e  contamlnatlon nbly present in 

- Fbted contanjnaflon on noowla - Hlgh contamination paant  under GB 

- Hlgh contwdnatkn kwb In gbvobox. 
Contamlnatd o i  In hw vacuum punpa 

Lab 

Lg. Duct iJ  overhead. characterlzed. 
(30-1363 6ZO 
GB-1364 692 

00-7248 18  
084833 67 
06-283 60 
MOmwr*LLD. 

OB1365 154 1364 - 30,000 dpm1100cm q. performed 

Work Dnorlptlon/Remarka 

4 ,  

- Standard Work Pmdm (Sectlon 3.2.3) Will be 
Ueed 
- Know materlab used In process - Plutonium. 
wlhmk add, hyctaunc oil, nlMc add, Tantalum 
and other heavy motala 

~ 

Room 154 Total Q n m  
155 Plutord~nSampk- 460 

Mwntlng lnb 

I I I I 
Room 158 Total Qmm 0 

-,,emontln 
gbveboxeaand fbomfwdlr 
venMntlon duct - k e d  mntamlnatbn on hn. characterlzed. 
~g.ouct  a 7  
All ohen LLD. pkveboxea 

FborMalKeUlng materlah 
and plplng Inwlatlon, 
pwibla ACM'. To bo 

None - Standard Work Practice (Sectkn 3.2.3) Will bs 
Ueed - Ume or no loose cantamhation on 157 TendkTmttngLab 600 

- conlamlnatkn present Inride 

1714 - Standard Work Pmtlce (s4ctkn 3.2.3) Will k 
Ueed - Aclda reddue IndQ hoods and gloveboxer - The oatnab nccurnulatlon area will be c b e d  

- Loma contamhation I M y  In overhead FborM-llIng 
ama 

GB-218 18 - nxed contanination on h-lla gz,M-Ackl.. 
GB-219 7 - Hlgh contndnatbn lovela In gkvebox. 

To bo c-w. 00-222 42 during daactlvation. 
An Omen LLD. - Trandtr Uno Hood. 

Nonr 
Dud 

ACM = Asbestos Containing Materlai. c-10 4/29/97 
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pu Holdup (grim' Radlologlul Contmmlnatbn Am bomtom 
- Wldesprmd k e d  mntamlnatbn. FkorMlalVCelllng materials 

LO. Duct 172.2 - AII e~octrlcal boxen portod Internal and p~p~ng Insulation. 
GB-862 498 mntamlnation. posdble ACM'. To be 
OB880 121 - Hbh Contamlnatkn levelr lnrldo , characterlzed. 
05865 210 gbveboxea 
GB-859 78 

Botylllum 
None 

- Arms of kmw s u b  contamlnatlon. 

Work DoaorIptlonlRmnurka 
- Standard Work Pmctlco (Sectkn 3.2.3) will be 
U C d  

Room 160 TOW Qnm 
l6OA Matrbtidlrngn 176 

(ltrult) 

Room 1- TOW Qnmr 
161 JanltwcloW 145 

- Known nmtedels ueed: Cakium oxlde, 
tnegnedum oxlde, rmgnealum chbrlde. nodlum 
chbrlde and caldum chbllQ 
- RCRA Pemltted Area OB-860. - Poedbly present In elecblcal transformer 

0 07 
None None - Standard Work Plaaico (Sectbn 3.2.3) will be - No loow surhrcs contandnatlon on FbormaIvceUIng matedels U& mom wrfacer. and plplng Inwlrdion, 

- POMIM iwinted spom ol fbted powlbim A M ' .  To be 
mntnmlnation. characterized 

0 
None None - Standard Work Plactks (Section 3.2.3) will be - No loow surfaw contamination on FborMlalVColllng materials Used mom aurfacea and plping Inwlation, 

padbln AM'. To be - ~osdble,iwlated spom ol hed 
mntamlnatkn. characterlzed. 

Room 16l TOW Qnm 
162 MachInlngLab 084 

0 
None - No hlstory of mdbache 

cantandnation. and plplng Inwldon, 
FkorMalVCeOlng materiels ~ ~ ~ $ ~ ~ , , , l n o  

poadbleACM'.Tobe . required - Poedbly present In elecblcal transformerr, 
characterized. 

- used Standard Work Pmctla (Section 3.2.3) will be 

regulrer addltbnal mpOna. 

Room 162 T0t.l Q n m  
163 E m p y D N m & o ~  88 

Room 163 TOW Qnm 
183A offlw 

Room 1MA Total Qnmm 

ACM = Asbest08 Contalnlng Material. 

0 
None None - Standard Work Pmctla (Section 3.2.3) will be - No loow surfaco contamination on FkorMalVCeUlng matedab U0.d. mom aurfawa and plplng Inwlation, - POMIM iwtated spom of bed 

mntnmlnation. characterized 

None - No loow wrfaw contemlnatlon on FkormalVCelllng matedab 

padbln ACM'. To be 

0 
None - Standard Work Pmctlw (Section 3.2.3) will be 

U s e d  room wrfacea and piping Insulation. - Posdble Iwlated spots of ked poadble AM'. To be 
mntnmlnatbn. - characterized. 

0 

4/29/97 
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- 
I 

I 

- 
- 
I 

- 
- 
I 

- 
- 
I 

- - 
I 

- 
- 
I 

- 
~ o a  in ~otd Qnm 0 

None - Standard Work Practice (Sectlon 3.2.3) wlll bo - No lww wrfaca contamlnatlon on FbormalvceBIng mabrlah U r e d  
172 MaterlalSbmgoNo None 

Acceu mom wrfacea and plpln~ Inwlatlon, 
pdblo ACM'. To be - Poddble I~0law.i spom of fixed 

contamlnatlon. characterized. 
Room 172 T0t.I Qnm 0 

None - Standard Work PmcW (Section 3.2.3) wlll be 
Used 173 UUUW h 380 None - No loow wrfaca contamlnatlon on FloormalVCelIIng material8 

mom wrfacea and pipln~ lnwlatlon, - PoedWe Isolated spom of hed possible ACM'. To be 
contamination. characterized. 

~ o o m  in 1ot.1 aram 0 

P O O d  
A n a  
164 

166 

Work Dooo~ptlon/Romarko Drorlptlon Bq . F d  W Holdup (promo: Radlologlcal Contadnatkn Aobootoo Borylllum 
None - Standard Work Practko (!hcUon 3.2.3) wlll be 

U r e d  
HdMy(Alrl0Ck) 66 Nono - NO lmsa surface contamlnatlon on FborMalvCeBIng materials 

mom wrfacar M d  pl@tlQ blsUldOIl, 
- P o d b k  IMabted spot8 of bed 
contamlnatlon. characterized 

pmolbia ACM'. To be 4 ,  

Room 164 Total Qnm 0 
None - Standard Work Practko (seakn 3.2.3) will be 

U r e d  
way 120 None - No loow wrtace contamination on FkormalVCeBing mabrlah 

morn ourfama and plpltlQ hWldO& - P O ~ M S  1~0teted spom bod posalbb ACM'. To k 
congmtnatlon. characterized 

ACM = Asbestos Contalnlng Materlal. 

Room 1U Total 
167 WOmn'8LDdW 

Rmm 

c-12 

0 O n m  
None - Standard Work Pm& (Sectlon 3.2.3) Will be 

U r e d  
686 Nono - No loow wrfaa contamlnallon on FbormalVColllng mntsrlak 

mom ourfacoo. M d  pl@tlQ h d d O I l ,  - POMINO imlated spom of bed 
mnmlnatkn. characterized 

pWdM0 ACM'. To bo 

4/28/97 

Room 167 T0t.l Qmm 
l67A WOmn'OL#kor 100 

Rmm 

Room 167A Total Qnm 
170 hrmbWdtW 16 

Room 170 Total O n m  
171 MaterblSbmgo 1102 

(Vault) 

0 
Nons - Stnndard Work Practko (Sectbn 3.2.3) will be 

Used 
None - No looso wrface contamlnallon on RoormalVCelItng mnterlalr 

room aurfacaa and plpln~ tnwlatlon, 
pmolbia ACM'. To bo 

contamlnatlon. characterized. 

Nom - No loose wrfaca contamlnatlon on FloormalVCelIIng matarlala 

- posdbk Imohted spotl of bed 

0 
- Stnndard Work Practice (Section 3.2.3) wlll be 

- Podbly prment In electrical tn~sfom 

None 
mom wrfama. and plpln~ lnwlatlo~ U r e d  
- POMINO 1~00law.i spots of fixed 
wntaminatlon. characterfzed requires additknal ramPnnp. 

posdtda A W .  To be 

0 
None - No loow wrfaca contamlnatlonon FborMlalVCentng materlah 

mom ourfacea 

congminatlon. characterlzed. 

.- Standard Work Pm& (Section 3.2.3) wlll be 
U r e d  M d  plpltlQ hWlatlOn. 

pOsdM0 AcM*. T~ be - Potonwly ptemt 6. 
to smte of Berylaum 
pcv(a 
Addltlonal characterization 
to bo perfonned 

- POSdbb 1EOkw.i SpOb Of fbtd 
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~ 

Rood 
Arm 
201 

Dnorlptlon Sq . Foot PU Holdup (qranm: Radloloqlml Contadnation AB bortoo Rorylllum Work D..orlptlon/Romarko 
None - Standard Work Practh (Sectbn 3.2.3) mll be 

- No loore wrface conteminatlon on FkorMlatvCelllng materiab U s e d  
mce 273 None 

and plplng lnwlatlon, 
poedbk ACM'. To be 1 ,  

rwm wrfama - POSS~MO imolstod spom of bed 
contamlnatkn. characterized. 

.. .. 

Room 201 Toto1 Qmm 
201A mce 204 

Room 2OlA Total Qnmr 
202 ma 130 

Room 202 Toto1 Qmm 
202A officr 260 

Rom 1ou TaW Qrunr 
203 office 143 

Room 205 Total Qmm 
204 officr 143 

Room 204 TOW Qnm 
204A office 104 

Room 204A Total Qmmm 
2040 Office 260 

Room 204 Total Qram 

ACM P Asbestos Contalnlng Material. 

0 
None - Standard Work Practla (Sectbn 3.2.3) wlll be 

Used 
None - No loore wrtace contamlnatlon on FborMlalvcolllnq materlalr 

mom wrfama and plplng inwlatlon, 
podbb A M ' .  To bo - PWIM isoolstpd spom of bed 

contamlnatkn. charactdzed. 

- No loom wrfaw contemlnation on 

- P ~ M O  isoolated spom of bed 
contamlnatbn. characterized. performed 

- No loom w h  contamlnatlon on 
rwm w h a  and piping inwlatlon, - Addltknal 
- POMMO iwlatod spom of bed 

0 
None - Standard Work Practla (Sectbn 3.2.3) will be 

used FborlWalItCeilhg materiala - PobnUally pment 

pOadM0 ACM'. To be 
rwm w h a  and plphg Insulation, - Addltkfial 

chanctorhatlon b be 

0 
NOM - Standard Work P r a c b  (Sectbn 3.2.3) will be 

used FborMalVCelllnq nmtorlalr - Pobnllally present 

pOadM0 AM'. To be chanctPrbatlon to be 
contamlnatkn. characterlzed. performed 

0 
None - Standard Work Practla (Sectbn 3.2.3) wlll be 

uerd - NO loom wrfaw contemlnatlon on 
morn wrfama and plptng Inwlation, - AddlUonal - P O ~ M O  twlated spom of bed 
contamlnatkn. characterized. performod 

- No loom wrfam contamlnatlon on FbormaWCenlng materiala - PotenUally peseent - Addltknal mom wrfama and plplng inwlation, - POMIIIIO isolated spom d  xed pcudble ACM'. To be chamctorlzatlon to be 
contamlnatbn. characterized. performed 

FbormalVCenhq materialr - PobnUally present 

podbb A M ' .  To be characosrbatlon b be 

0 c - Standard Work Practla (Sectlon 3.2.3) will be 
used 

Nono 

0 
Nono None - Standard Work Practla (Sectkn 3.2.3) will be - No loose wrfam contamlnatlon on FborMlalvconhg materiala U s e d  rwm wrfacea and piping Inwlation, - poable isolated rpota of bed 

contamlnatkn. characterized. 
pcudble A M .  To bo 

0 
None None - Standard Work Practlce (Section 3.2.3) wlll bs - No loose wrfam contamlnatlon on FborMlalVCelllng material8 U s e d  rwm wrfama and plplng Insulation, 

- PodMe Isolated spom of Rxed poselble ACM'. To be 
contamlnatlon. characterlzed. 

0 

C-13 4/29/97 
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9OonJ 
A r m  Dnorlptlon Sq . W PU Holdup (gnmn: Radlologlml Contadnatkn Aobeoloe Borylllum 
210 VuUbukTo 18 None NOn - No loose wrfaw contamlnatlon on FkorMlatVCelllng matorlab 

RO8#rm mom rurfama and piplng Inwlatlon. - Posdbb Iwlated qob os mtod posdble A M ' .  To be 
contamlnatlon. charactorlred. 

Work DmorlptIonlRemarke - Stmdard Work Practlce (Section 3.2.3) wlll bo 
U r o d  

ACM Asbestos Contalnlng Material. 

Room 210 Total O n m  0 
21 OA RUWlOln 120 Nom - No loose wrfam contamlnatlon on FkorMlalVCeillng matedab 

mom eurfama and piping Insulation. - Posdbb Iwlated apt8 of mted posdMe A M ' .  To bo 
contamlnatlon. characterized. 

- No loone surface contamination on FborMTalVCellln~ matedab 
mom aurfacea Md piping hWlatlOn. - Posdble Iwolated 8pob of mted posdble ACM.. To be 
contamlnatlon. charactorlzod. 

- No IWM wrfaw contamlnatlon on FbmfhValllCoulng matedab 
mom aurfama and plping Inwlation. - Posdbb lwhted qob os ked posdbb ACM'. To be 
contamlnatlon. characterlzed. 

Room 210A Totd Omme 0 
211 JanltDnCbSet 40 None 

Room 211 TOW Omm 4 0  0 
212 OMce 88 None 

C-15 , 

None - Shndud Work Practke (Section 3.2.3) will be 
U-d, 

None -- Shndard Work Praaice (Sectlon 3.2.3) wlll be 
U W d  

None - Standard Work P& (Section 3.2.3) wlll be 
U W d  

4/29/97 

Room 212 Total O n m  0 
72 None 212A om- 

Room 212A Total Omme 0 
213 ' omce 400 None 

Room 215 Total O n m  0 
214 Offlte 400 None 

Room 214 Total O m m  0 
None 215 Hallway(Afrlock) 58 

Room 215 Total O r r m  0 

None - Shlndard Work Practice (Section 3.2.3) wlll bo 
Used - No Ioow wrfaw contamlnatlon on 

mom awfacea and piping InWlatlOh - P d b b  lwhted spob os !hod 
contamlnatlon. characterlzed. 

FloormalVCelllng matedab 

pable A M ' .  To be 

FkorMalVCelllng materialo Nom - No loo60 wurfacs contamlnatlon on and piping ~ n ~ l a t [ ~ ~ ,  

p d b l e  ACM'. To be morn wrfaceh 
- f lxod contaminatlone posdtde at chara&&d. 
Watsd kcatkna U M  - Vacuum pump dl - mriOac(hrely 
contamlnated. 

- No loose wrface contamlnatlon on 

bvel contnmlnatlon. characterlzed. 

- No loose wrface contamlnatlon on RoorMaWCeIllng materiab 
mom wrfacee. and plpin~ Inwlatlon, - f lxed contamlnatlone podbb at pdbh ACM'. To be 
Isolated locatione. characterlzed. 

- Standard Work Plbctke ( Section 3.2.3) Will b 

-Known matertalr uaed In mom - > 
Trkhlm~ane.  Freon, Ethanol and Methanol 

- Standard Work Praalco (Sectlon 3.2.3) will be 
Used 

None FborMalVCelllng matedab 
rwm surfaces. Md piping InWlatlOn. - POMW I w I W  r p f ~  of Rxed kwl- p d b l e  ACM'. TO be 

None - Smndard Work Praaice (Sectlon 3.2.3) will be 
Used 



Appendlx C 
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Characterlzation Survey And Hazard Summary Matrix 

?WnJ 
A n a  
216 

Drorlpt lon Sq . Foot PU Holdup (onma: Radloloplml Contandnatbn Asbaator Sorylllum Work Dororlptlon/Rrmarkr 
Nono - Standard Work Plactko (Sectkn 3.2.3) will b - No loose wrface contunlnatlon on FborMlalVCelllng materlah ..--A 

E I W t b h a y  1071 None 

217 

218 

219 

220 

221 

* ACM P Asbestos Contalnlng Material. 

and plplng lneulatlon, u r n  morn aukma. - Po~lble  lwlated rpob of Rxed low- 
level conhmlnatlon. characterlzed. 

- Vacuum pum dl - radoacthrdy 

- Ume or no loose contamlnatlon on 
Roonlvuallr. - Hlgh wntnmlnatkn levelr hdde 
gloveboxer M d  UUrtaa 8dyd& 
I Fixed wntnmlmuon prwnt on lkora FbormalVCelllng materials 

p d b l e  ACM'. To be e ,  

Room 216 Total O n m  0 
None - Standard Work Practlce (Sectkn 3.2.3) Will b 

Usod 
Gar-aaodktnetlc 627 

rtudlea wntamlnated. 

La. Dud 3.6 
05330-971 4 
G M 6 3  0 and plplng Inwlatlon, - Deleted Umnlum storage Area 
05964 17 - Know mterlals u d  In morn - 
GWUXXIEl characterlzed. trlchloroethme. heon. ethanol and methanol. 

Roan 2l7 Total O m  SO 
Gu-aadktnetlc ' 779 La. DudU 

rtudl08 052188 1 
OB070 11 
OM71 25 

poaalbb ACM'. To be 

Fkormalvcelllng matorlah Non - Umo w no loose wntandnatlon on and bwlatlon, 
Roorbhllr. podble ACM'. To be - Hlgh wntamlnatkn level8 hdde 
gbveboxea - Fbted wntamlnatlom premnt on 
Roodwallr. 

- No loose wrtaco contMlimtlon on 

- sgndard Work Plactlce (Sectlon 3.2.3) Wnl b 
U M d  - Room contalnr CQ60 shlelded source. Know 
nmterlalr u d  In morn - dls, solvents, 
blchbroethane, m ~ t h ~ o l .  heon and ethanol. 

- Standard Work Practice (Sectkn 3.2.3) MI b 
Usod 

characterlzed. 

Room 218 Total O n m  17 
None FbormalvcSliino matedab Oar-aMWnetlc 124 None 

8hldl08 mom wrfacsa. and plplng Inwlatlon. - Pos~lble lwlated ~pob Of f l x d  bw- ACM'. TO be 
level wntamlnatlon. characterlzed. 

Room 219 Total O m  0 
Nom - Standard Work Pmctla (Sectkn 3.2.3) Will b 

8tUdl08 08-483 97 -uttlo or no u r h  ontamhatlon Usod 
Oar-aodklnetlc 820 LQ. Duct 10.9 

onmomwurfscoa - Fixed wntamlnatlmr at Watnd rpob FbormalVCellIng materlah 

- HI& wn(amlnatbn levels Indde podble ACM'. To be 
ploveboxr C h ~ c t e r l Z d .  

08482 70 
OB974 a 

M d  pIp4- InwlaUon, Molhen<UD. upb=-=n* 

Room 220 Total Oram 249 
Nom - Standard Work Practlce (Sectlon 3.2.3) will b 

U d .  
Offlcdrtorage 285 None - No loose wrface contamlnatlon on Fbor/WalVCelllng materlah 

mom turfawe. and plplng Inwlatlon, - POMW Isolated spot8 of Rxed bw- poedMe ACM'. To be 
level wntamlnatlon. characterlzed. 

Room 221 Total Oram 0 

. .  ... 

(3-16 4/29/97 
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Characterlzation Suwey And Hazard Summary Matrix 

PU Holdup (grama' 
Non 

Room 221C Total O m  
222 I Qu-didklnstlc I 2040 

Radbloglorl Contamlnatbn Ambootoo Borylllum Work DnorlptlonlRomarkr 
Nom - Standard Work Plactls (Section 3.2.3) will bo - No loom wrhua conbamlnatlon on F k o r h V ~ O l n o  matorlab 

Room 22lA Total Qnm 
2218 0fflc.lstOrago 110 

0 
Nom - Standard Work Practice (Section 3.2.3) will ba 

U W d  
Nom FkormaIVCeiilng materials - No loow surface contmnination on 

mom wrfawa - Know location8 of flxed contamlnation. characterlzed. 

and plpln~ InwlaUon. 
posdblo ACM'. To be 

- Standard Work Practice (Section 3.2.3) will be 
U W d  

0 
Nom 

0 

Lo. Duct S7.3 
08105  S 
GB-976 17 
05980 14 
06-002 2l  
08075  62 
'hi men c m. 

FbormaibCenIng materials None - No lww surface conbmdnatkm mom and plplnp Inwlation. 
WrfaW& posdbk ACM'. To be - Know locationi of ked ontamlnatlon. characterized. 

Nom 

- UtUe or no wrtaor contamlnation on 
wrfama - spob of flxed conhmlnation labeled on Fbor/WalVCeiilng matorlala 
nm up to 2000 dptJioocm sq. - High ontamination lovel hade 
obveboxor. lndde hood 

and plpiw Inwlation. 
possible ACM' - Tranrito 

- Standard Work Pmctlce (SecUon 3.2.3) will be 
U W d  - Know matedab used tn mom - Plutonlum, 
Uranium, Oliq Sohonk Ink.. Trichloroelhnno. 
Methand. Freon and Ethanol - 

. RoomZ22Total Onm 
222A storagoroom 54 

Room 222A Total O n m  
223 CoaUngltudles 348 

Room 223 Total O n m  
224 Demnfloom 80 

Room 2!24 Total G r a m  

' ACM = Asbestos Contalnlng Material. 

149 
None - No loow wrfam contaninntion on FborMalbCeiilng materink None - Smdard Work Practice (Section 3.2.3) will be 

U W d  mom wrfacea and plHtlQ hWldOft, - POOW isolated of nxod buv- p o s d ~ o  ACM*. TO be 
characterized. level conbunination 

- Urn0 or no ouurfas conamlndon on 
room rurfacea - hlatod kcations of nxod ourface - Standard Work Praako (Sectkn 3.2.3) will be 

- Know metorlala uwd In mom - Plutonium, 
vacuum r)atema characterized - Additional Uranlum, 000, Sohent lnkq Trichloroethane. 

Methand, Frm and Ethanol 

0 

- Presont in 

ventilation duct - Contamlnatkn prewnt In haoda and poadbbn ACM'. To be mdba 

Fkor/WalKeiilng meterlala - PotonW!y prewnt d o  
gbveba~m M d  contambratbna.' and plplflQ hwiatlon, to vapor depooitkn U O d  

characterfzatlon to be 
perfomred 

0 
None None - Standard Work P r a W  (Section 3.2.3) will be 

U s e d  - No loow wrfam contamination on Fbor/WaWCefllng materiale 
mom aurfawa and pipln~ Insulation, - Po.saiMe isolated rpob of flxed bw- posslMe ACM'. To ba 
level contamination. characterized. 

0 

C-17 4/29/97 
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Characterizatlon Survey And Hazard Summary Matrlx 

A n a  
IOOW 

299 

234 

Dooorlptlon Sq 1 Foot PU Holdup (anm) Radbloploal Contmmlnatbn Amboatoo Borylllum Work DnorlptlonlRomar*. 
None - Standard Work P r o d  (Section 3.2.3) will be 

U r e d  
O W  120 Nom - NO laom wrface contaminallon on F~W/WOIKOU~~Q matetth 

room 8urfacea and plplng haulallon, - Pordbl~ bkbd bcalona of IOWW p d b h  A W .  To bo 
nxed contamlnatlon. ChVacterlZad. 

! i t  

Room 2S3 Total Qnm 0 - Shndard Work Praake (Sectlon 3.2.3) will be 

- Know mterlalr u d  In room Plumnlum 
I.Q. Duct sb contamlnatkn on noor. and pipln~ Inwlatlon, - Addltbnal 084 -IC Sotvent bopopend. NiMc Adb 
QO-205 Q - Contamlnatlon present In ~ M W  ACW. TO be characterbation m be Hydronuorlc Add, Carbon TotrschlalQ, and 
Ge-205A 11 rm(alkglaphy and gkwboxoh chancterlzad. porlbrmed Roan. 
GB205B 16 
GB-205C 40 
All men < UD. 

YehllurgyLab 341 -Ume or no loose atrfaa congmlnatlon 
on room aurfacea U r e d  

- lrolatsd rpob of Rxed wrfua ~kormaM;.alng matedab - Potentldly prerent 

- SetolUte Acatmulatkn Area 

Room 154 Total Qnm I 119 I 
- UtUe or no loose surface I I U r e d  

- Standard Work Pradco (Sectlon 3.2.3) will be 294A Met Lab 100 None 

2348 

mntamlnatkn on mom wrfama - Know apob of bed contruninatbn on Fbor/WabCoUlng matehah - Pobnttany present 
Ikor. and plplng blWlalfOR - Addltbnal - Internal wrfnces of gbveboxm characterballon m be 
contamlnatod. chancterlrad. performed. 

pMW A W .  To bo 

Room 154A Total Qmnm 0 
Nom Darkmom 210 None - utne or no 10cw0 at r lac~  FIOOMOIIKOU~~O matedab 

con-atkn on mom wrfacea 
NO knorm kcanom of nxed 

co n tam In a tk n. 

and plpln~ tnwulatlon, 
podMe ACW. To be 
Ch~cterlZOd. 

- Standard Work PraaiCe (Sectton 3.2.3) Wal be 
U 8 d  - Photo #ocesdnp chemlcal8 

- 
Room 1648 Total Onm I 0 I 

I I - Shndard Work Pradco (Sectlon 3.23) will be 
Ulla 

296 )ElocbDnMiaoscopo( 120 I None 

Room 235 Total Qnm 
270 porr80ndStudlea 882 

0 

I I - Standard Work Pradco (Sectlon 3.2.3) MI bs 
U 8 d  

Room 270 Total Qnm 

C-19 

LQ. Duct 8.0 Fkor/WaWCoUlng matsrlak - Potanttany present Kmrm Materlab used In the room Plumnlum 
All omen < UD. - urn0 01 no 10os0 wurface and plpln~ lnwldon, - Addltknal Uranium On& Solvents, Inks, Tdchloroelhane, 

posdbk Am'. To be  me^^ F m .  TF and Ethanol. 
characterized performed. 

characterhatlon m be contsmlnatkn on mom aurfam. - NO known locatkna of nxed 
contsmlnatkn on (kora - Contanhated plovebox lntornala 

0 

4/29/07 
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Charactedzation Survey And Hazard Summary Matrix 

Room 272 Total Q.m 
273 Offke/8tD~go 110 

Room TOW Omm 
274 OnlaStomgo 110 

Roan n r  Total omm 
276 OlfkaStomgo 104 

Roan 278 Total O n m  
277 OM0 S t o n ~ l  168 

Room 277 Total Omm 
euildhrp RItwPlsnum 2376 

720 

Bldfi. 720 Total O n m  

0 - urn. or m loo80 wrface 
contamtnatlon on mom s u k e a .  

wnhuhation poSablo. and plplng hwtrtion, - hod contamhation on box of elocMcal porrlbk ACM'. To be 
connectionr. chamcterlzed 

None - Standard Work Pmcke (Section 3.2.3) will bo - No known locatlonr of Axed Fkormalvcdllng materiah U r o d  
None 

0 
None None - Smdard Work Praakr (Section 3.2.3) will be - ume 01 m loc#e wrface Fiaoiwmi i ing matetiah U W d  

contMlinaUon on mom wrfacea - bhmd location8 of bed 
contamlnalkn d b l o .  chamdorlred 

and plplng InWldOfl, 
podble A W .  To be 

0 
Nom None . - Smdard Work plactlco (Section 32.3) wlll be 

-umeormioasew~ca Fbor/WdiEoillng materiala U W d  
conhmdnalkn on room uwfacu - blBW locatlmr of nxd 
conhuhalkn nossiblo. characterlred 

and plping InrulaUon, 
pcmdblo A W .  To be 

0 
Nom - Smdard Work Pracke (Section 3.2.3) will ba - Ude 01 Fbormalvce(lng materiah U W d  None looso Wrfacr 

wntam!naUon on mom rumcSr. - bolatpd locallon8 of hd 
contMdnaUon &#e. chamderlzod. 

M d  plplng brWldOfh 
poulbk A W .  To be 

0 
MOthrn<UD -Podbbhlghlevelrh*fltr. PoUlMHy prosent in& - Tempomy VmUlation MU be required F,,,,,rmaolcenlng 

and plplng hwldoR 
podble AM'.  To be 
charactorlzd 

- Pbnum plenum o bo conflmpd - Shmndard Work practlcr (wctbn ) MU be usod 

- The Alter #onum MU r d n  In operation unffl 
.dl area8 w d  have been denned up 

0 

ACM = Asbeetoe Contalnlng Material. c-20 

.. ... 

4/29/97 
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Appendix C 
779 Cluster 

Characterization Sunrey And Hazard Summary Matrix 

. h.r PU Holdup (gnmr) Radlologlml Contadnatkn Am brator Botylllum Work Dnorlptlon/Rrnurlo Dnorlpllon Eq 
EmergenyDlerol 384 Nom - No Suqscted Contaminallon. FbormalVCeUlng matedala Non - standard work pmcb (sectkn 3.2.3) wlln be 

Qenonw and plplw brcUldOn, UWd 
posdblo ACM'. To be 
characterized. 

- Podbly preeont tn alectrlcal hnsbrmer ; , 
equltmnent lo be confirmed. 

Blda. 727 Totd QNmO 
780 Sorclgs M U t y  128 

Blda. tB0 TOW Q n m  

0 
Now - Shndd Work P& (Seth 3.2.3) wlll k 

U r o d  
None - No Su.spectod Contamindon. Fbor/WaIvceOtnO matedab 

and plplflQ h W k h ,  
poUrme ACM'. To be 
characterized. 

FbormalVCoOlnO mated& 

0 - Stmdard Work P m c b  (SOCtkn 3.2.3) wlll I# 

~ 

Bldg. 7sOA Total Qmm 
7808 OarBomeStprage 

FadUty 

Blda. 780B TOW Qmm 
782 Fllterplonum 6600 

Bldg. 181 Total Qnmr 
783 CooangToworPump 480 

How 

.. .. 

0 
None - No Su.spectd Contaminallon. I Nom - Standard Work Plactlce (seakn 3.2.3) wlll be 

UEKld, 
FbormalVCetlkO matedab 
and plplng lnaulatlon, 
poadbk ACM'. To be 
characterized. 

FbormalVCeillnO matedab PoSdMly prssent lnadr 

characterized 

0 - Standard Work Plactlce (Sectkn 3.2.3) wlll be 

mom h c e a  posaMeACW.Tobe confirmed Thr filter plenum will remaln in operation untll al - Podble imlated bcatbna of bw level u e ~  wwed have been cleaned up. 
flxed contaminntbn. - Podble Moh levels lndde fnter bank 

~~~&~~ - NO loow wrfac~ comnatton on and plplw Inwlation, litterbank Tobe U W d  

40  
None - Standard Work Plaaice (Sectkn 3.2.3) wlll be 

Used FbormalVCetllnO matedab 
and plpln~ haulation, 

None - No Suspected Contaminallon. 

ACM - Asbestos Contalnlng Material. 

Blda. IBS Total Qnmr 
784 CooUnOTowerPump 

Houes 

Blda. 784 Total Qnmr 
786 CooRngTorv~~Pump 

Hwre 

Blda. 785 Total Onmr 

c-21 4/29/97 

0 
mm - No Suspected Conhunlnatlon. None - Standard Work Pmctlce (Section 3.2.3) will be 

Used FborMTalVCelllng mated& 
and plplng tnaulatlon. 
poallble A M ' .  To bo 
characterized. 

FkormallECefllng matedab 
and pfplng tnwlatlon, 
posdMe ACM'. To be 
characterized. 

0 
None - No Guepected Contsmlnalion. None - Smndard Work Practke (Sectkn 3.2.3) wlll be 

U e e d  

0 
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779 Cluster 

Characterization Survey And Hazard Summary Matrix 

Rood 
Area Doaorlptlon Sq . Foot W Holdup (grams: Ridkloqloml Conlmmlnatbn Aobootoo lkrylllum - No Sueqmctal Contamtnatlon. None FkorMalKoahg materlata 

and plplng hauldon. 
A M ' .  To be 

characterlzod. 

788 CooDngTarrwmd mm 
war ChfOer 

Bldn. 780 Total Qmnm 0 
787 COol tnoT~Md Non - No Suspected Contamlnatlon. Nom f k o r M ~ U I n g  matedab 

East CMkr and plplng hauldon, 
podbb AM' .  To bo 
chanctodrd * 

Work DmorlptlonmomrlO - Smndard Work Practke (soctkfi 3.23) vrtll be 
Usod 

- Sb~dard Work Pmdm (Soctkn 3.23) will be 
U r o d  

Bldn. 787 Totd Qmnm 

I E d  Dock 
Dock 

I pomlbte A W .  To be 
chmcteftzod. I I 

Room Eaet DOOL TOW 

0 
Nono - Smndard Work Pnctlco (aectkn 3.2.3) MU be 

FkorMaR~C+Utno materlalr Usod 
Nono - No Suspected Contamtnatlan. 

and plplng hauldon, 

ACM I Asbestos Contalnlng Materlal. c-22 

. ... 

4/29/97 
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-7 MAY-16-97 FRI 6:15 T334B FAX NO, 303 966 7822 Pa 02 I 

To: John Whlting 
From: Edd n a y  
Date: May 16,1997 
Re: 779 DOP cornen& 

hllowing are my comments on the draft, April 1997,779 DOF. Please excusc my mt using the 
ddgnated comme0,t sheet which has bcen misplaced, but at least in this format YOU will not have to 
struggle with illegible handwritten respomea. 

1. @9, sec 2.1.2) A standard authotity/reqonsibiity of an RSO in private industry is the authority to 
shut down an operation st any time hdshe deems it necessary based on radiological safety 
considerations. please add thia to the RSO duties. 

2. @37, sec. 4.1.3.) The statement "'Ibese surveys are typically completed sbortly before the work is 
inldaed ..." Is of concern end Is symptomatic of CDPHB'a major concern for the decommtssiorhg 
process at RPBTS. It indicates that adequate characterization information is not available at this time 
of issuance of the DOP for complete plannhg of the work to be performed.This is contrary to 
guidance in DOE'S own Decclmmissjtoning Handbook. It indicates that RFEIS operates on a "plan a$ 
we go" phuosophy which is contrary to the regulatory process in the commercid world, where . 
detailed plans are in place before regulatory authorization b requested and conferred. This WETS 
culture will need to be modified in future DOP'g so tbat detailed work planning is completed before a 
POP is witten. 

For the 779 proces8, CDPHE wIll accept tbjs last minute work planning based on WETS 
commitment to involve the regulators in readiness reviews. Where is thk CDPHE iavolvement 
described within the DOP? Future DOP's will need more comprehensive op-front characterization 
surveys and work-planning. 

3. ($37, 8eCs 4.1.4 and 4.1.5) change "release" criteria to "disposition" criteria. The term 'release" 
implies release for unrestricted use, and we anticipate that some of the materials covered by the 
dfsposldon standards may still be contaminated to some mtent and remain onsito, acceptably, based 
on land use restrictions in RFCA. 

4. (p 37. sec 4.1.5) Please revise the last two sentence to hdicata that confimatlodverification 
survey8 wU1 follow the regulatory guidance in NUREG 5849 or MARSaMM and delete the refereace 
to 1 to 10% coverage. Make sllaatlar changes to p 42, top line. 

5. ($35. removal of gloveboxes) This section does not list radiological exposure hazards a being 
considered. certainly this needs to be considered. 

6. (p92, sec 10.3.8) I'm still looking for more concrete commitments regarding minimum inspection 
frequencia of decommissioning opexationa by managementlRS0. 

7. I've found the desdpdon of the g a d  approach to glovebox removal but not for HVAC removal. 
We need to unhtahd how W A C  systems and associated holdup will be removed while preventing 
releases of significant contamlpants within and outside of the building. Wbat is the process? How will 
contamination be coxttaixlcd as the system Is dismantled? 



REVIEW COMMENT SHEET 

2nd 

I 

whan the WETS Building Radiation Standards are findized they will 
likdy be made lq, of sratace l i p s  (dpm/lOOan2) and volumatric limits 
(Wgm). skce these may not be finalized by the thne Bldg 779 is 
decommissioned, the Dop states that the limits from the R M S  RCM will be 
usad. sbrce the RFETS RCM does not have volumetric limits, what criteria will 
be used to determine if volumetric samples are clean (e.g., paint sampIcs, 
conmte samples, etc,)? 

TYPE I GorM 

4th 

G 

G 

G By dassifying areas as Affected or Unaffected you are udng guidance from 
NUREG 5849. Do you know what portions of NUREG 5849 versus what 
portions of MARS%& will be used? will the documents be used 
comistently throughout the site? Who decides what portions of each 
doaanent will be used and when? There are some sigdficant difference 
between the two, some partions are more conservative than others, what 
Is the driving factan far determining which portions of the documents are 
tobeused? 

COMMENT DlSPOSmON 

41 

41 

41 

2nd par. 
The DOP states that characterization and final survey data will be input into 
the approved computer model (most likely RESRAD Build) to ensure 
c o m p l i  with the limits. [xle to the large volume of survey results and the 
limited value added, It doesn't make sense to input the data back into the 
code. Suggest you disarss thls with Ridc Roberts (SSOC, ~4869. RESRAD 
SUE) to get his opinion. 

and not subject to nso~utlon) 

on and ws wslre n d  to concur. 
mmrnb 

0 fhl. pmduta rsvlslon has no lrnpact w relovent. to our dWpfina or o 

Signam 
5/28/97 

ExUPegerffex BidgJapWAGM Da. 

Duane Parsons 
k m e  

6458,7146,4589 460 WE AMPA 

Resdutions Accepted 

Date I SigMhJre 
I I 

NOTE: These reviews are complered by qualiii reviewers in accordance with 1-AO3-PPG-004 in concert with 1 -A01 -PffiOOl and l-AO2-PpG003. 
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FACILITY DISPOSITION WORKING GROUP 
NOTE 

(MAY 1,1997) 

To The Building Disposition Group Public Participants: 

This draft Decommissioning Operations Plan @oP) for the 779 Cluster is provided for 
your information. Any comments or suggestions on content or format are welcome. 

Thank you, 
The Facilities Disposition Working Group 

The following itformarion was provided to the Facility Disposition Working Group for 
review of the Decommissioning Operations Plan (DOP) for the 779 Cluster: 

“The April 1997 draft of the Decommissioning Operations Plan @OP) for the 779 Cluster 
is attached for your review and comment. Please use the Review Comment Sheets included 
with the DOP for comments. An electronic version of the comment sheet is also available 
for those with access to provide their comments electronically. The electronic version is on 

, Barbara Erbacher’s apple share in Building 130. For those providing hard copy’s of the 
comments, the hard copy comments should be faxed to John Whiting (303) 966-3090. 

This draft DOP is a rewrite of the January 6,1997 draft document and incorporates the 
comments received from that draft as best as possible given their wide diversity. It is 
requested that you provide a complete review of this draft to be sure it satisfactorily 
dispositions previous comments or reflects decisions of the working group as agreed upon 
direction.” 



FACILITY DISPOSITION WORKING GROUP 
NOTE 

To The Building Disposition Group Public Participants: 

As discussed at our meeting with you on Wednesday, you are receiving an internal review 
copy of the Decommissioning Program Plan (DPP). Since it is an intemal review copy, some 
issues have not been worked through and the document still contains rough edges. 

In particular, you will find some internally inconsistent statements about the management of 
the building debris. Page 77, step 5.69 says sanitary wastes (building debris) will be disposed 
offsite while page 85 states it will be entombed or used as fill on site. On page 47, Section 
4.5.3 text states building debris will be managed as clean fill or cap material and the figures 
on pages 49 and 52 show this management also. This wording is consistent with the current 
Ten Year Plan assumptions, however it may not reconcile the diverse comments from the 
working group and is subject to change. We did not want you to be surprised to find this 
information stated this way. 

. 

As discussed at the meeting, waste disposition is an issue yet to be resolved by future 
discussion with you and during review of, the building specific Decommissioning Operations 
Plans @OP’s) and the Environmental Restoration planning process for the Industrial Area. 

Thank you, 
The Facility Disposition Working Group 

The following ir#ormation was provided to the Facility Disposition Working Group on 
April 21, I997 for review of the April 18,1997 drafr Decommissioning Program Plan 
(DPPIRSOP): 

“The April 18,1997 draft of the Decommissioning Program Plan @PP/RSOP) is attached 
for your review and comment. Please use the Review Comment Sheets included with the 
DPP for comments. An electronic version of the comment sheet is also available for those 
with access to provide their comments electronically. The electronic version is on Barbara 
Erbacher’s Apple share in Building 130. For those providing hard copy’s of the 
comments, the hard copy comments should be faxed to John Whiting (303) 963090. 

This draft DPP/RSOP represents a major rewrite of the January 14,1997 draft document 
and incorporates the comments received h m  that draft as best as possible given their wide 
diversity. Therefore, it is requested that you provide a complete review of this draft to be 
sure it satisfactorily dispositions previous comments or reflects decisions of the working 
group as agreed upon direction.” 


